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CO-THERAPY COMPRISING CANAGLIFLOZIN AND PHENTERMINE FOR
THE TREATMENT OF OBESITY AND OBESITY RELATED DISORDERS

CROSS-REFERENCE TO RELATED APPLICATIONS
This Application claims priority to United States Provisional Patent
Application No. 62/218,842, filed September 15, 2015, and United States
Provisional Patent Application No. 62/306,110, filed March 10, 2016, the

disclosures of which are hereby incorporated by reference in their entireties.

FIELD OF THE INVENTION

The present invention is directed to the use of co-therapy comprising

administration of canagliflozin and phentermine for the treatment of obesity and
obesity related disorders. More particularly, the present invention is directed to
co-therapy for treating obesity, for promoting weight loss and/or for suppressing
appetite; for treating, delaying, slowing the progression of and / or preventing
metabolic disorders (including for example Type 2 diabetes mellitus); for
treating, delaying, slowing the progression of and / or preventing renal or fatty
liver disorders (including for example NASH, NAFLD, etc.); for treating,
delaying, slowing the progression of and / or preventing sleep disorders
(including for example sleep apnea); for providing cardiovascular protection; for
treating, delaying, slowing the progression of and / or preventing cardiovascular
events (including major adverse cardiac events (MACE) such as myocardial
infarction, unstable angina, cardiovascular death, revascularization, fatal or
non-fatal cerebrovascular accident, peripheral arteriopathy, aortic events,
hospitalization due to congestive heart failure, etc.); and/or for extending or

prolonging life span.

BACKGROUND OF THE INVENTION

Obesity is a state of excess adipose tissue mass. Although often viewed

as equivalent to increased body weight, this need not be the case-lean but very
muscular individuals may be overweight by arbitrary standards without having
increased adiposity. Body weights are distributed continuously in populations,

so that a medically meaningful distinction between lean and obese is somewhat
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arbitrary. Obesity is therefore more effectively defined by assessing its linkage
to morbidity or mortality.

Although not a direct measure of adiposity, the most widely used method
to gauge obesity is the body mass index (BMI), which is equal to weight/height?
(in kg/m?). Other approaches to quantifying obesity include anthropometry
(skin-fold thickness), densitometry (underwater weighing), computed
tomography (CT) or magnetic resonance imaging (MRI), and electrical
impedance. Using data from the Metropolitan Life Tables, BMIs for the
midpoint of all heights and frames among both men and women range from 19
to 26 kg/m?; at a similar BMI, women have more body fat than men. Based on
unequivocal data of substantial morbidity, a BMI of 30 is most commonly used
as a threshold for obesity in both men and women. Large-scale epidemiologic
studies suggest that all-cause, metabolic, and cardiovascular morbidity begin to
rise (albeit at a slow rate) when BMIs are =25, suggesting that the cut-off for
obesity should be lowered. Some authorities use the term overweight (rather
than obese) to describe individuals with BMIs between 25 or 27 and 30. A BMI
between 25 and 30 should be viewed as medically significant and worthy of
therapeutic intervention, especially in the presence of risk factors that are
influenced by adiposity, such as hypertension and glucose intolerance.

Recent data from the National Health and Nutrition Examination Surveys
(NHANES) show that the percent of the American adult population with obesity
(BMI > 30) has increased from 14.5% (between 1976 and 1980) to 22.5%
(between 1998 and 1994). As many as 50% of U.S. adults =20 years of age
were overweight (defined as BMI > 25) between the years of 1998 and 1991.
Because substantial health risks exist in many individuals with BMI between 25
and 30, the increasing prevalence of medically significant obesity raises great
concern. Obesity is more common among women and in the poor; the
prevalence in children is also rising at a worrisome rate.

Obesity has major adverse effects on health. Morbidly obese individuals
(>200% ideal body weight) have as much as a twelve-fold increase in mortality.
Mortality rates rise as obesity increases, particularly when obesity is associated
with increased intra-abdominal fat. It is also apparent that the degree to which

obesity affects particular organ systems is influenced by susceptibility genes
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that vary in the population. Obese individuals have a 50-100% increased risk
of premature death from all causes compared to individuals with normal body
weight. Over 300,000 deaths a year in the United States may be attributable to
obesity.

Patients with obesity also have a higher chance of developing insulin
resistance or glucose intolerance, which can progress to the development of
type-2 diabetes. There is also a higher probability of high blood pressure,

sexual dysfunction, headaches, depression and sleep apnea.

Diabetes mellitus is a medical term for the presence of elevated blood
glucose. People with diabetes either don’t produce insulin, produce too little
insulin or do not respond to insulin, resulting in the build up of glucose in the
blood. The most common form of diabetes is Type 2 diabetes, once referred to
as adult onset diabetes or non-insulin dependent diabetes (NIDDM), which may
account for >90% of diabetes in adults. However, as the younger population
becomes increasingly overweight or obese, Type 2 diabetes is becoming more
prevalent in teens and children. Diabetes may also refer to gestational
diabetes, Type 1 diabetes or autoimmune diabetes, once referred to as juvenile
onset diabetes and type 1 1/2 diabetes, also referred to as latent-autoimmune
diabetes in adults or LADA. Diabetes may occur because of poor dietary habits
or lack of physical activity (e.g., sedentary lifestyle), genetic mutations, injury to
the pancreas, drug (e.g., AIDS therapies) or chemical (e.g., steroid) exposure
or disease (e.g., cystic fibrosis, Down syndrome, Cushing’s syndrome). Two
rare types of genetic defects leading to diabetes are termed maturity-onset
diabetes of the young (MODY) and atypical diabetes mellitus (ADM).

Type |l diabetes mellitus (non-insulin-dependent diabetes mellitus or
NIDDM) is a metabolic disorder involving disregulation of glucose metabolism
and insulin resistance, and long-term complications involving the eyes, kidneys,
nerves, and blood vessels. Type Il diabetes mellitus usually develops in
adulthood (middle life or later) and is described as the body's inability to make
either sufficient insulin (abnormal insulin secretion) or its inability to effectively

use insulin (resistance to insulin action in target organs and tissues). More
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particularly, patients suffering from Type Il diabetes mellitus have a relative
insulin deficiency. That is, in these patients, plasma insulin levels are normal to
high in absolute terms, although they are lower than predicted for the level of
plasma glucose that is present.

Type |l diabetes mellitus is characterized by the following clinical signs
or symptoms: persistently elevated plasma glucose concentration or
hyperglycemia; polyuria; polydipsia and / or polyphagia; chronic microvascular
complications such as retinopathy, nephropathy and neuropathy; and
macrovascular complications such as hyperlipidemia and hypertension which
can lead to blindness, end-stage renal disease, limb amputation and

myocardial infarction.

Syndrome X, also termed Insulin Resistance Syndrome (IRS), Metabolic
Syndrome, or Metabolic Syndrome X, is a disorder that presents risk factors for
the development of Type Il diabetes mellitus and cardiovascular disease
including glucose intolerance, hyperinsulinemia and insulin resistance,

hypertriglyceridemia, hypertension and obesity.

The diagnosis of Type Il diabetes mellitus includes assessment of
symptoms and measurement of glucose in the urine and blood. Blood glucose
level determination is necessary for an accurate diagnosis. More specifically,
fasting blood glucose level determination is a standard approach used.
However, the oral glucose tolerance test (OGTT) is considered to be more
sensitive than fasted blood glucose level. Type Il diabetes mellitus is
associated with impaired oral glucose tolerance (OGT). The OGTT thus can
aid in the diagnosis of Type Il diabetes mellitus, although generally not
necessary for the diagnosis of diabetes (Emancipator K, Am J Clin Pathol 1999
Nov; 112(5):665-74; Type 2 Diabetes Mellitus, Decision Resources Inc., March
2000). The OGTT allows for an estimation of pancreatic beta-cell secretory
function and insulin sensitivity, which helps in the diagnosis of Type Il diabetes
mellitus and evaluation of the severity or progression of the disease (e.qg.,
Caumo A, Bergman RN, Cobelli C,. J Clin Endocrinol Metab 2000,
85(11):4396-402). More particularly, the OGTT is extremely helpful in
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establishing the degree of hyperglycemia in patients with multiple borderline
fasting blood glucose levels that have not been diagnosed as diabetics. In
addition, the OGTT is useful in testing patients with symptoms of Type Il
diabetes mellitus where the possible diagnosis of abnormal carbohydrate
metabolism has to be clearly established or refuted.

Thus, impaired glucose tolerance is diagnosed in individuals that have
fasting blood glucose levels less than those required for a diagnosis of Type I
diabetes mellitus, but have a plasma glucose response during the OGTT
between normal and diabetics. Impaired glucose tolerance is considered a
prediabetic condition, and impaired glucose tolerance (as defined by the
OGTT) is a strong predictor for the development of Type |l diabetes mellitus
(Haffner SM, Diabet Med 1997 Aug;14 Suppl 3:512-8).

Type |l diabetes mellitus is a progressive disease associated with the
reduction of pancreatic function and/or other insulin-related processes,
aggravated by increased plasma glucose levels. Thus, Type Il diabetes
mellitus usually has a prolonged prediabetic phase and various
pathophysiological mechanisms can lead to pathological hyperglycemia and
impaired glucose tolerance, for instance, abnormalities in glucose utilization
and effectiveness, insulin action and/or insulin production in the prediabetic
state (Goldberg RB, Med Clin North Am 1998 Jul;82(4):805-21).

The prediabetic state associated with glucose intolerance can also be
associated with a predisposition to abdominal obesity, insulin resistance,
hyperlipidemia, and high blood pressure, that is, Syndrome X (Groop L,
Forsblom C, Lehtovirta M, Am J Hypertens 1997 Sep;10(9 Pt 2):172S-180S;
Haffner SM, J Diabetes Complications 1997 Mar-Apr;11(2):69-76; Beck-Nielsen
H, Henriksen JE, Alford F, Hother-Nielson O, Diabet Med 1996 Sep;13(9 Suppl
6):578-84).

Thus, defective carbohydrate metabolism is pivotal to the pathogenesis
of Type Il diabetes mellitus and impaired glucose tolerance (Dinneen SF,
Diabet Med 1997 Aug;14 Suppl 3:519-24). In fact, a continuum from impaired

glucose tolerance and impaired fasting glucose to definitive Type Il diabetes
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mellitus exists (Ramlo-Halsted BA, Edelman SV, Prim Care 1999
Dec;26(4):771-89).

Early intervention in individuals at risk to develop Type Il diabetes
mellitus, focusing on reducing the pathological hyperglycemia or impaired
glucose tolerance may prevent or delay the progression towards Type I
diabetes mellitus and associated complications and/or Syndrome X. Therefore,
by effectively treating impaired oral glucose tolerance and / or elevated blood
glucose levels, one can prevent or inhibit the progression of the disorder to

Type Il diabetes mellitus or Syndrome X.

Kidneys are bean-shaped organs, located near the middle of the back.
Inside each kidney about a million tiny structures called nephrons filter blood.
They remove waste products and extra water, which become urine. Damage to
the nephrons represents an important form of kidney disease. This damage
may leave kidneys unable to remove wastes. Some damage, e.g. damage
related to hyperfiltration can occur slowly over years, initially often without
obvious symptoms.

The ‘hyperfiltrative hypothesis’ implies that the excess demand on a
limited renal reserve produces adaptive and ultimately pathologic changes in
the kidney which finally lead to ‘nephron exhaustion’. At the single-nephron
level, hyperfiltration is hypothesized to be an early link in the chain of events
that lead from intraglomerular hypertension to albuminuria and, subsequently,
to reduced Glomerular Filtration Rate (GFR). Based on this hyperfiltration
therefore represents a risk for subsequent renal injury and could be classified
as an early manifestation of renal pathology often referred to as the
hyperfiltrative stage. Such renal hyperfiltration can lead to early glomerular
lesions and to microalbuminuria, which itself can lead to macroalbuminuria and
to end-stage renal disease.

The influence of hyperfiltration on renal function decline has been most
thoroughly evaluated in kidney transplant recipients and donors, and in patients
with a single kidney removed for acquired renal disease, but also in patients
with diabetes mellitus (Magee et al. Diabetologia 2009; 52: 691-697). In theory,
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any reduction in functional nephron number will lead to adaptive glomerular
hyperfiltration whether induced genetically, surgically, or by acquired renal
disease. Moreover, hyperfiltration has been shown to occur in certain
pathophysiologic conditions even when renal mass is intact, e.g. in diabetes.
Therefore, there is a medical need for interventions with a good efficacy with

regard to renal hyperfiltrative injury.

Creatinine is a breakdown product of creatine phosphate in muscle
tissue, and is usually produced at a constant rate in the body. Serum
creatinine is an important indicator of renal health, because it is an easily
measured byproduct of muscle metabolism that is excreted unchanged by the
kidneys. Creatinine is removed from the blood chiefly by the kidneys, primarily
by glomerular filtration, but also by proximal tubular secretion. Little or no
tubular reabsorption of creatinine occurs. If the filtration in the kidney is
deficient, creatinine blood levels rise. Therefore, creatinine levels in blood and
urine may be used to calculate the creatinine clearance (CrCl), which correlates
with the glomerular filtration rate (GFR). Blood creatinine levels may also be
used alone to estimate the GFR (eGFR). The GFR is clinically important
because it is a measurement of renal function. An alternate estimation of renal
function can be made when interpreting the blood (plasma) concentration of
creatinine along with that of urea. The BUN-to-creatinine ratio (the ratio of
blood urea to creatinine) can indicate other problems besides those intrinsic to
the kidney; for example, a urea level raised out of proportion to the creatinine
may indicate a pre-renal problem such as volume depletion.

Arise in blood creatinine level is observed only with marked damage to
functioning nephrons. An estimation of kidney function is given by calculating
the estimated glomerular filtration rate (eGFR). eGFR can be accurately
calculated using serum creatinine concentration. The typical human reference
ranges for serum creatinine are 0.5 to 1.0 mg/dl (about 45-90 umol/l) for
women and 0.7 to 1.2 mg/dl (60-110 pmol/l) for men. The trend of serum
creatinine levels over time is generally more important than absolute creatinine

level.
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Creatinine levels may increase modestly when an ACE inhibitor (ACEi)
or angiotensin Il receptor antagonist (or angiotensin receptor blocker, ARB) is
taken. Using both an ACE inhibitor and ARB concomitantly will increase
creatinine levels to a greater degree than either of the two drugs would
individually. An increase of <30% is to be expected with ACE inhibitor or ARB

use.

Albuminuria is a condition, where albumin is present in the urine. In
healthy individuals, albumin is filtered by the kidneys. When the kidneys do not
properly filter large molecules (such as albumin) from the urine, albumin is
excreted in urine and is typically a sign of kidney damage or excessive salt
intake. Albuminuria can also occur in patients with long-standing diabetes
mellitus, either Type | (1) or Type Il (2) diabetes mellitus. Urine alboumin may
be measured by dipstick or as direct measure of the amount of protein excreted
in total volume of urine collected over a 24 hour period

Microalbuminuria, occurs when the kidney leaks small amounts of
albumin into the urine, as a result of an abnormally high permeability for
albumin in the renal glomerulus. Microabuminuria as a condition of diabetic
nephropathy is indicated when urine albumin levels are in the range of 30 mg to
300 mg in a 24 hour period.

An alternate measure of microalbuminuria is creatinine levels and the
ratio of albumin to creatinine in serum. The albumin/creatinine ratio (ACR) and
microalbuminuria are defined as ACR 23.5 mg/mmol (female) or 22.5 mg/mmol
(male), or, with both substances measured by mass, as an ACR between 30 g
albumin/mg creatinine and 300 g albumin/mg creatinine.

Microalbuminuria may be an important prognostic marker for the
development and progression of kidney disease, particularly in patients with
diabetes mellitus or hypertension. Microalbuminuria is also an indicator of
subclinical cardiovascular disease, a marker of vascular endothelial dysfunction
and a risk factor for venous thrombosis.

Diabetic nephropathy is one of the microvascular complications of

diabetes mellitus and is characterized by persistent albuminuria and a
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progressive decline in renal function. Hyperglycemia is an important
contributor to the onset and progression of diabetic nephropathy.

The clinical progression of diabetic nephropathy in patients with T1DM
(Type 1 Diabetes Mellitus) is well characterized. Initially, hyperfiltration
accompanied by increases in glomerular filtration rate (GFR) and increased
renal plasma flow is seen. A meta-analysis found that the presence of
hyperfiltration in patients with T1DM more than doubled the risk of developing
micro- or macroalbuminuria. This phase is followed by reductions in GFR and
the development of microalbuminuria, defined as urinary albumin excretion of
>30 mg/day (or 20 pg/min) and <300 mg/24 h (or <200 pg/min), which may be
accompanied by increases in blood pressure. Later in the progression of the
disease as GFR continues to decline, overt proteinuria (i.e., macroalbuminuria),
defined as urinary albumin excretion of >300 mg/day ensues and is associated
with worsening hypertension. Eventually, ESKD (End Stage Kidney Disease)
progresses, leading to the need for renal replacement therapy.

In patients with Type 2 Diabetes Mellitus (T2DM), the clinical
progression is variable, primarily due to multiple renal insults, including not only
hyperglycemia, but also vascular pathology resulting in ischemic renal injury.
However, other common features are likely to contribute to renal injury in
patients with T2DM include hyperfiltration at the level of the single nephron,
proximal tubular glucotoxicity, and a stimulus for tubular cell growth as a result
of enhanced sodium coupled glucose transport into tubular cells.

Studies have demonstrated that albuminuria is a biomarker for predicting
progression of diabetic nephropathy and is a cardiovascular (CV) risk factor.
When compared with patients with normo-albuminuria and estimated
glomerular filtration rate (eGFR) =90 mL/min/1.73m?, patients with both
macroalbuminuria and eGFR <60 mL/min/1.73m? were at 5.9-fold higher risk
(95% CI 3.5 to 10.2) for cardiovascular death and 22.2-fold higher risk (95% CI
7.6 to 64.7) for experiencing ESKD, and subjects with macroalbuminuria and
reduced eGFR (ie, <60 mL/min/1.73m?) were nearly 6 times more likely to
experience a composite renal event (i.e., death as a result of kidney disease,
requirement for dialysis or transplantation, or doubling of serum creatinine.
See, e.g., J Am Soc Nephrol 20(8):1813-1821, 2009. A close link between the
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degree of albuminuria and CV disease has also been demonstrated in the
RENAAL study, showing that patients with high baseline urinary
albumin/creatinine ratio (ACR) (=3 g/g) had a 1.2-fold (95% ClI, 1.54 to 2.38)
higher risk of a composite of myocardial infarction (MI), stroke, first
hospitalization for heart failure or unstable angina, coronary or peripheral
revascularization, or CV death, and a 2.7-fold (95% CI, 1.94 to 3.75) higher
risk of heart failure compared with patients with an ACR <1.5 g/g. Increased
urinary albumin excretion and reduced eGFR are also independently
associated with the risk for both cardiovascular and kidney outcomes in
patients with T2DM, without evidence for an interaction between these risk
factors. Moderately increased albuminuria also has been associated with an
increase in renal disease progression.

In summary, the magnitude of albuminuria positively correlates with the
development of ESKD and adverse CV outcomes. Treatment-related
reductions in albuminuria in patients with T2DM and albuminuria using agents
acting by a hemodynamic mechanism (i.e., ACEi and ARBs) are correlated with
reductions in the progression of diabetic nephropathy and in the incidence of
adverse CV outcomes. Thus, agents acting by a unique hemodynamic
mechanism to reduce albuminuria beyond that seen with other antihypertensive
or antihyperglycemic agents and which are additive to agents disrupting the
renin-angiotensin system may exert reno-protective effects and possibly reduce

adverse CV outcomes in diabetic nephropathy.

Fatty liver, also known as fatty liver disease (FLD), is a reversible
condition wherein large vacuoles of triglyceride fat accumulate in liver cells via
the process of steatosis (i.e., abnormal retention of lipids within a cell).
Accumulation of fat may also be accompanied by a progressive inflammation of
the liver (hepatitis), called steatohepatitis. By considering the contribution by
alcohol, fatty liver may be termed alcoholic steatosis or non-alcoholic fatty liver
disease (NAFLD), and the more severe forms as alcoholic steatohepatitis (part
of alcoholic liver disease) and non-alcoholic steatohepatitis (NASH).

Non-alcoholic fatty liver disease (NAFLD) is one cause of a fatty liver,

occurring when fat is deposited (steatosis) in the liver. NAFLD is considered to

10



WO 2017/048670 PCT/US2016/051435

10

15

20

25

30

cover a spectrum of disease activity. This spectrum begins as fatty
accumulation in the liver (hepatic steatosis). A liver can remain fatty without
disturbing liver function, but by varying mechanisms and possible insults to the
liver may also progress to become NASH, a state in which steatosis is
combined with inflammation and fibrosis. Non-alcoholic steatohepatitis (NASH)
is a progressive, severe form of NAFLD. Over a 10-year period, up to 20% of
patients with NASH will develop cirrhosis of the liver, and 10% will suffer death
related to liver disease. The exact cause of NAFLD is still unknown, however,
both obesity and insulin resistance are thought to play a strong role in the
disease process. The exact reasons and mechanisms by which the disease
progresses from one stage to the next are not known.

NAFLD has been linked to insulin resistance (IR) and the metabolic
syndrome (MS). As the renin-angiotensin system (RAS) plays a central role in
insulin resistance, and subsequently in NAFLD and NASH, an attempt
to block the deleterious effects of RAS overexpression has been proposed a
target for treatment. While many potential therapies tested in NASH target only
the consequences of this condition, or try to “get rid” of excessive fat,
angiotensin receptor blockers (ARBs) may act as a tool for correction of the
various imbalances that act in harmony in NASH / NAFLD. Indeed, by
inhibiting RAS the intracellular insulin signaling pathway may be improved,
resulting in better control of adipose tissue proliferation and adipokine
production, as well as more balanced local and systemic levels of various
cytokines. Atthe same time, by controlling the local RAS in the liver fibrosis
may be prevented and the cycle that links steatosis to necroinflammation
slowed down. (GEORGESCU, E.F., in Advances in Therapy, 2008, pp 1141-
1174, Vol. 25, Issue 11)

Sleep apnea is a sleep disorder characterized by pauses in breathing or
instances of shallow or infrequent breathing during sleep. Each pause in
breathing, called an apnea, can last for several seconds to several minutes,
and may occur, by definition, at least 5 times in an hour. Similarly, each
abnormally shallow breathing event is called a hypopnea. Sleep apnea is

classified as a dyssomnia, meaning abnormal behavior or psychological events
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occur during sleep. When breathing is paused, carbon dioxide builds up in the
bloodstream. Chemoreceptors in the blood stream note the high carbon
dioxide levels. The brain is signaled to wake the person sleeping and breathe
in air. Breathing normally will restore oxygen levels and the person will fall
asleep again. Sleep apnea is often diagnosed with an overnight sleep test or
"sleep study".

There are three forms of sleep apnea: central (CSA), obstructive (OSA)
and complex or mixed sleep apnea (i.e., a combination of central and
obstructive) constituting 0.4%, 84%, and 15% of cases, respectively. In CSA,
breathing is interrupted by a lack of respiratory effort; in OSA, breathing is
interrupted by a physical block to airflow despite respiratory effort, and snoring
is common. According to the NIH, 12 million Americans have OSA. There are
more cases of sleep apnea still because people either do not report the
condition or do not know they have sleep apnea.

Regardless of type, an individual with sleep apnea is rarely aware of
having difficulty breathing, even upon awakening. Sleep apnea is recognized
as a problem by others witnessing the individual during episodes or is
suspected because of its effects on the body. Symptoms may be present for
years (or even decades) without identification, during which time the person
may become conditioned to the daytime sleepiness and fatigue associated with
sleep disturbance. Sleep apnea affects not only adults but some children as
well.

Symptoms of sleep apnea include excessive daytime sleepiness (EDS)
and impaired alertness. In other words, common effects of sleep apnea include
daytime fatigue, a slower reaction time, and vision problems. OSA may
increase risk for driving accidents and work-related accidents. If OSA is not
treated, one has an increased risk of other health problems such as diabetes.
Even death could occur from untreated OSA due to lack of oxygen to the body.
Moreover, people with sleep apnea are examined using "standard test
batteries" in order to further identify parts of the brain that may be adversely
affected by sleep apnea, including those that govern: "executive functioning",
the way the person plans and initiates tasks; attention, working effectively and

processing information when in a waking state; using memory and learning.
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Due to the disruption in daytime cognitive state, behavioral effects are also
present. These include moodiness, belligerence, as well as a decrease in
attentiveness and drive. Another symptom of sleep apnea is waking up in
sleep paralysis. |In severe cases, the fear of sleep due to sleep paralysis can
lead to insomnia. These effects become very hard to deal with, thus the
development of depression may transpire.

There is some evidence that the risk of diabetes among those with
moderate or severe sleep apnea is higher. There is also increasing evidence
that sleep apnea may also lead to liver function impairment, particularly fatty
liver diseases.

Sleep apnea can affect people regardless of sex, race, or age. Risk
factors include being male, overweight, obese, or over the age of 40; or having
a large neck size (greater than 16—17 inches), enlarged tonsils, enlarged
tongue, small jaw bone, gastroesophageal reflux, allergies, sinus problems,
family history of sleep apnea, or deviated septum causing nasal obstruction.
Alcohol, sedatives and tranquilizers also promote sleep apnea by relaxing the
throat. People who smoke have sleep apnea at three times the rate of people
who have never smoked. All the factors above may contribute to obstructive
sleep apnea. Central sleep apnea is more influenced by being male, being
older than 65 years, having heart disorders such as atrial fibrillation, and stroke
or brain tumor. Brain tumors may hinder the brain's ability to regulate normal
breathing. High blood pressure is also very common in people with sleep
apnea.

in adults, the most common cause of OSA is excess weight and cbesity,
which is associated with soft tissue of the mouth and throat. During sleep,
when throat and tongue muscles are more relaxed, this soft lissue can cause
the airway to become blocked. in children, causes of OSA often include
enlarged tonsils or adenocids, and dental conditions such as a large overbite.
Less common causes include a tumor or growth in the airway, and birth defecis
such as Down syndrome and Plerre-Robin syndrome.  Although childhood
obesity may cause OSA, it is much less commonly associated with the

condition than adult obesity.
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For many patients with sleep disorders, including sleep apena, the first
and best treatment is weight loss. Although not everyone with sleep apnea is
overweight, but most patients are and it is theorized that losing weight helps

eliminate fat that blocks the windpipe, resulting in the sleep apnea.

Caloric restriction (CR) increases lifespan and slows age-related
degenerative changes in many species, including yeast, worms, flies, rodents,
monkeys and perhaps humans. Caloric restriction influences certain signaling
pathways that regulate key cell functions, including the insulin/insulin-like
growth factor-1 pathway, the nutrient-responsive ‘target of rapamycin (TOR)’
pathway, and also the activity of protein deacetylase enzymes. Certain protein
deacetylases regulate the DNA-binding activity of histone proteins, which in
turn, regulates the transcription and expression of specific genes, thus affecting
cell and organ functions.

Caloric restriction, like fasting, triggers utilization of stored fat reserves
as an energy source. Fat oxidation leads to elevated circulating levels of
ketone bodies — small metabolites, such as acetoacetate and beta-
hydroxybutyrate (BOHB) — which are used as an alternative energy source by
some tissues, such as the brain, when glucose levels are low (NEWMAN, J.C.,
et al., Ketone bodies as signaling metabolites, Trends Endocrinology and
Metabolism, 2014, pp42 Vol 25, Issue 1).

Recently published data indicates that BOHB is not simply an alternative

metabolic fuel, but unexpectedly also has specific cell signaling and regulatory
actions; actions that may mediate certain of the longevity-promoting effects
associated with caloric restriction. In particular, BOHB has been shown to
directly inhibit certain histone deacetylase enzymes (HDACs), and BOHB
treatment of cultured cells increases histone acetylation, similar that observed
with fasting in animals (SHIMAZU, T. et al. Suppression of Oxidative Stress by
Beta-Hydroxybutyrate, an Endogenous Histone Deacetylase Inhibitor, Science,
2013, pp211 Vol. 339). BOHB treatment of mice increases histone acetylation
and thereby alters expression of certain genes associated with resistance to
oxidative stress, notably the FOXO3 gene, a mammalian version of the

transcription factor DAF16 that is a key regulator of lifespan in worms. HDAC
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inhibition by BOHB may also regulate the acetylation state and activity of non-
histone proteins that also have cell protective effects.

Recently, BOHB was reported to inhibit the NLRP3 inflammasome, a
sensor of the innate immune system which normally triggers inflammatory
responses to a variety of injurious agents, such as excess glucose, urate, and
amyloids that are associated with some chronic diseases. The known anti-
inflammatory effects of fasting or ketogenic diets have been attributed to this
effect of BOHB (YOUM, Y.H., et al., The ketone metabolite beta-
hydroxybutyrate blocks NLRP3 inflammasome-mediated inflammatory disease,
Nature Medicine, 2015, pp263, Vol. 21, Issue 3).

Published data also indicates that BOHB binds to two specific cell-
surface receptors (GPR109 and GPR41; TAGGART, A K., et al., D-Beta-
Hydroxybutyrate inhibits adipocyte lipolysis via the nicotinic acid receptor
PUMB-G, J. Biol. Chem., 2005, pp26649, Vol. 280; and KIMURA, |., et al.
Short-chain fatty acids and ketones directly regulate sympathetic nervous
system via GPR41, Proc. Natl. Acad. Sci. USA, 2011, pp8030, Vol. 108).
BOHB binding to GPR41, a G-protein coupled receptor expressed in

sympathetic neurons, suppresses sympathetic activity, reduces fat oxidation,
and reduces overall metabolic rate in mice. In the worm (C. elegans), BOHB
treatment is reported to increase lifespan by ~20% (EDWARDS, C., et al., D-
Beta-Hydroxybutyrate extends lifespan in C. elegans, Aging, 2014, pp621, Vol.
6, Issue 8).

Fasting is not the only means to elevate ketone body levels. Ketogenic
diets - which reduce carbohydrate intake - also increase circulating BOHB
levels. Ketogenic diets in animals elicit many of the biochemical changes
associated with cellular protection from oxidative stress and with increased
lifespan.

Canagliflozin treatment of diabetic patients, by inhibiting renal SGLT2
activity, induces glucosuria, which leads to increased utilization of stored fat
reserves (resulting in reduced adiposity and body weight loss). Like fasting and
ketogenic diets, canagliflozin treatment of diabetic patients also induces an

increase in circulating ketone body levels, including BOHB.
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There remains a need to provide an effective treatment for obesity and
obesity related disorders (including disorders, diseases and conditions that are

a result of, that are exacerbated by and / or that are hastened by obesity).

SUMMARY OF THE INVENTION

The present invention is directed to methods for treating, delaying,

slowing the progression of and / or preventing obesity and obesity related
disorders comprising administering to a subject in need thereof, a
therapeutically effective amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

The present invention is directed to a method for treating obesity, for
promoting weight loss and / or for suppressing appetite comprising
administering to a subject in need thereof a therapeutically effective amount of
co-therapy comprising:

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).
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The present invention is directed to a method for decreasing food intake,
inducing satiety or controlling weight gain, comprising administering to a
subject in need thereof a therapeutically effective amount of co-therapy
comprising:

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

In certain embodiments, the present invention is directed to a method for
chronic weight management, comprising administering to a subject in need
thereof a therapeutically effective amount of co-therapy comprising:

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

In certain embodiments, the present invention is directed to methods for
treating obesity, for promoting weight loss, for suppressing appetite, for
decreasing food intake, for inducing satiety and / or for controlling weight gain,
comprising identifying a subject in need thereof by determining the body mass
index (BMI) of said subject; and wherein the body mass index of said subject is
greater than or equal to about 25 kg/m? (preferably greater than or equal to
about 30 kg/m?), administering a therapeutically effective amount of co-therapy

comprising
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(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

The present invention is further directed to a method of weight loss, a
method of treating obesity, or a method of treating an obesity related disorder,
comprising administering to a subject in need thereof a therapeutically effective
amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

and wherein the amount of weight loss achieved after 26 weeks is about

5%, preferably about 7.5%, more preferably.

In an embodiment, the present invention is directed to a method of
weight loss, a method of treating obesity, or a method of treating an obesity
related disorder comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising canagliflozin and
phentermine, as described herein, wherein the subject achieves or experiences

a weight loss in the range of from about 5% to about 10%, or any amount or
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range therein, preferably a weight loss of at least about 5%, more preferably, a
weight loss of at least about 7.5%, within about 26 Weeks.

In another embodiment, the present invention is directed to a method of
weight loss, a method of treating obesity, or a method of treating an obesity
related disorder comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising canagliflozin and
phentermine, as described herein, wherein the subject achieves or experiences
a weight loss in the range of from about 5% to about 10%, or any amount or
range therein, preferably a weight loss of at least about 5%, more preferably, a
weight loss of at least about 7.5%, within a time period of between about 26
weeks and about 104 weeks, preferably within a time period of about 26 weeks
and about 52 weeks.

In another embodiment, the present invention is directed to a method of
weight loss, a method of treating obesity, or a method of treating an obesity
related disorder comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising canagliflozin and
phentermine, as described herein, wherein the co-therapy is administered in
conjunction with diet and exercise counseling. In another embodiment, the
present invention is directed to a method of weight loss, a method of treating
obesity, or a method of treating an obesity related disorder comprising
administering to a subject in need thereof co-therapy comprising canagliflozin
and phentermine, as described herein, wherein the co-therapy is administered
in conjunction with a diet and exercise program. In certain embodiments of the
present invention, diet and exercise counseling or diet and exercise program
comprises (a) advising the subject to increase physical activity, (b) advising the
subject to reduce dietary fat content and / or (c) advising the subject to
consume fewer calories. In certain embodiments, the present invention is
directed to a method for chronic weight management comprising administering
to a subject in need thereof co-therapy comprising canagliflozin and
phentermine, as described herein, preferably wherein the co-therapy is an

adjunct to a reduced-calorie diet and increased physical activity.
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In certain embodiments of the present invention, a subject in need thereof
is a subject (an adult or child) whose determined (e.g. measured) body mass
index (BMI) is greater than or equal to about 23 kg/m?. In certain additional
embodiments of the present invention, a subject in need thereof is a subject (an
adult or child) whose determined (e.g. measured) body mass index is greater
than or equal to about 25 kg/m?. In certain additional embodiments of the present
invention, a subject in need thereof is a subject (an adult or child) whose
determined (e.g. measured) body mass index is greater than or equal to about 30
kg/m2. In certain additional embodiments of the present invention, a subject in
need thereof is a subject (an adult or child) whose determined (e.g. measured)
body mass index is greater than or equal to about 35 kg/m?. In certain additional
embodiments of the present invention, a subject in need thereof is a subject (an
adult or child) whose determined (e.g. measured) body mass index is in the range
of from about 23 kg/m? to about 29.9 kg/m?.

In certain embodiments of the present invention, a subject in need thereof
is a subject (an adult or child) whose determined (e.g. measured) body mass
index is greater than or equal to about 23 kg/m?, preferably greater than or equal
to about 25 kg/m?, more preferably greater than or equal to about 30 kg/m?, more
preferably greater than or equal to about 40 kg/m? and which subject is diagnosed
with or exhibits at least one symptom of a co-morbid condition selected from the
group consisting of pre-diabetes, impaired oral glucose tolerance, Type Il
diabetes mellitus, Metabolic syndrome (also known as Syndrome X),
cardiovascular risk factors, a renal or fatty liver disorder (including but not
limited to NASH, NAFLD, and the like), sleep apnea, and the like. In another
embodiment, the co-morbid condition is selected from the group consisting of
pre-diabetes, impaired oral glucose tolerance, Type |l diabetes mellitus and
Metabolic Syndrome (also known as Syndrome X). In another embodiment,
the co-morbid condition is selected from the group consisting cardiovascular
risk factors and a renal or fatty liver disorder (including but not limited to NASH,
NAFLD, and the like).

In certain embodiments of the present invention, a subject in need thereof
is a subject with an initial body mass index greater than or equal to about 30

kg/m? or greater than or equal to about 27 kg/m? and diagnosed with or exhibits
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at least one weight-related co-morbid condition (such as, e.q., hypertension,
dyslipidemia, pre-diabetes, or Type Il diabetes mellitus).

In certain embodiments of the present invention, a subject in need thereof
is a subject whose waist-to-hip ratio is greater than or equal to 1.0 if the subject
is a male or is greater than or equal to about 0.8 if the subject is a female. In
certain additional embodiments of the present invention, a subject in need
thereof is a subject whose waist circumference is >40 inches or 102 cm if the
subject is a male oris >35 inches or 94 cm if the subject is a female.

In certain embodiments of the present invention, a subject in need thereof
is a subject whose body fat content is greater than about 25%, preferably greater
than about 30%. In certain additional embodiments, a subject in need thereof is a
subject whose body fat content is greater than about 25% is the subject is a male

or greater than about 30% if the subject is female.

In certain embodiments, the present invention is directed to methods for
treating obesity, promoting weight loss, suppressing appetite, decreasing food
intake, inducing satiety and / or controlling weight gain, in a subject in need
thereof, wherein the subject in need thereof is a candidate for or has had
bariatric surgery (including gastric bypass surgery, gastric / stomach band
surgery, and the like).

In certain embodiments, the present invention is directed to methods for
treating obesity, promoting weight loss, suppressing appetite, decreasing food
intake, inducing satiety and / or controlling weight gain, in a subject in need
thereof, wherein the subject in need thereof is a candidate for or has had
implanted a weight loss promoting medical device (for example, an endoluminal
sleeve, an intragastric balloon, a device that reduces or reallocates the volume
of a subject’s gastrointestinal lumen, a device which delivers an electrical
current to stimulate the stomach or other nerves of the digestive tract, a device
which delivers electrical charges to inhibit the vagus nerve leading to the
stomach, a deep-brain stimulation device, a device that delivers an electrical
charge to parts of the nervous system that are activated by exercise, and the
like).
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In an embodiment, the present invention is directed to a method of
treating obesity comprising administering to a subject in need thereof a
therapeutically effective amount of any the co-therapy as herein described. In
another embodiment, the present invention is directed to a method of
promoting weight loss comprising administering to a subject in need thereof a
therapeutically effective amount of the co-therapy as herein described. In
another embodiment, the present invention is directed to a method of
suppressing appetite comprising administering to a subject in need thereof a
therapeutically effective amount of the co-therapy as herein described. In
another embodiment, the present invention is directed to a method of
decreasing food intake comprising administering to a subject in need thereof a
therapeutically effective amount of the co-therapy as herein described. In
another embodiment, the present invention is directed to a method of inducing
satiety comprising administering to a subject in need thereof a therapeutically
effective amount of the co-therapy as herein described. In another
embodiment, the present invention is directed to a method of controlling weight
gain comprising administering to a subject in need thereof a therapeutically

effective amount of the co-therapy as herein described.

In an embodiment, the present invention is directed to methods for
treating obesity, for promoting weight loss, for suppressing appetite, for
decreasing food intake, for inducing satiety and / or for controlling weight gain,
wherein the subject in need thereof has a measure BMI of greater than about
25 kg/m? and who has one or more concomitant (or co-existing) conditions
selected from the group consisting of pre-diabetes, impaired oral glucose
tolerance, Type Il diabetes mellitus, Metabolic syndrome (also known as
Syndrome X), cardiovascular risk factors, a renal or fatty liver disorder
(including but not limited to NASH, NAFLD, and the like) and sleep apnea.

In another embodiment, the present invention is directed to methods for
treating of obesity, promoting weight loss, suppressing appetite, decreasing
food intake, inducing satiety and / or controlling weight loss wherein the subject
in need thereof has a measure BMI of greater than about 25 kg/m? and who

has one or more concomitant (or co-existing) conditions selected from the
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group consisting of pre-diabetes, impaired oral glucose tolerance, Type Il
diabetes mellitus and Metabolic syndrome (also known as Syndrome X). In
another embodiment, the present invention is directed to methods for treating
of obesity, promoting weight loss, suppressing appetite, decreasing food intake,
inducing satiety and / or controlling weight loss wherein the subject in need
thereof has a measure BMI of greater than about 25 kg/m? and who has one or
more concomitant (or co-existing) conditions selected from the group consisting
cardiovascular risk factors and a renal or fatty liver disorder (including but not
limited to NASH, NAFLD, and the like).

The present invention is further directed to methods for treating,
delaying, slowing the progression and / or preventing a metabolic disorder
(including, but not limited to hyperglycemia, pre-diabetes, impaired oral glucose
tolerance, impaired fasting blood glucose, postprandial hyperglycemia,
hyperinsulinemia, insulin resistance, Type 2 diabetes mellitus (including, but
not limited to late stage Type 2 diabetes mellitus), Type 1 diabetes, MODY,
LADA, NODAT, gestational diabetes, insufficient glycemic control (or
inadequate glycemic control) and Metabolic Syndrome (also known as
Syndrome X)), comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

In an embodiment of the present invention, the metabolic disorder is
selected from the group consisting of pre-diabetes, impaired oral glucose

tolerance, impaired fasting blood glucose, insulin resistance, Type 2 diabetes
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mellitus and Syndrome X. In another embodiment of the present invention, the
metabolic disorder is selected from the group consisting of Type 1 diabetes
mellitus, Type 2 diabetes mellitus, maturity onset diabetes of the youth
(MODY), latent autoimmune diabetes of adults (LADA) and pre-diabetes.

In an embodiment of the present invention, the subject in need thereof
has been diagnosed with or shows symptoms of one or more of the following
conditions Type 1 diabetes mellitus, Type 2 diabetes mellitus, maturity onset
diabetes of the youth (MODY), latent autoimmune diabetes of adults (LADA) or
pre-diabetes. |n another embodiment of the present invention, the subject in
need thereof has been diagnosed with or shows symptoms of Type 2 diabetes
mellitus and/or diabetic nephropathy. In another embodiment of the present
invention, the subject in need thereof has been diagnosed with or shows

symptoms of Type 2 diabetes mellitus and/or insufficient glycemic control.

In another embodiment of the present invention, the subject in need
thereof is:
(1) an individual diagnosed of one or more of the conditions selected
from the group consisting of overweight, obesity, visceral obesity and
abdominal obesity; or
(2) an individual who shows one, two or more of the following signs:
(a) a fasting blood glucose or serum glucose concentration
greater than about 100 mg/dL, in particular greater than about
125 mg/dL;
(b) a postprandial plasma glucose equal to or greater than about
140 mg/dL;
(c) an HbA1c value equal to or greater than about 7.0%;
(3) an individual wherein one, two, three or more of the following
conditions are present:
(a) obesity, visceral obesity and/or abdominal obesity,
(b) triglyceride blood level equal to or greater than about 150
mg/dL,
(c) HDL-cholesterol blood level less than about 40 mg/dL in

female patients and less than about 50 mg/dL in male patients,
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(d) a systolic blood pressure equal to or greater than about 130
mm Hg and a diastolic blood pressure equal to or greater than
about 85 mm Hg,
(e) a fasting blood glucose level equal to or greater than about
100 mg/dL; or

(4) an individual with obesity.

In an embodiment, the present invention is directed to methods for
preventing, slowing the development or slowing the progression of Type 2
diabetes mellitus comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

The present invention is further directed to methods of providing
cardiovascular protection comprising administering to a subject in need thereof
a therapeutically effective amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).
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The present invention is further directed to methods for preventing a
major adverse cardiac event (MACE) (for example, myocardial infarction,
unstable angina, cardiovascular death, revascularization, fatal or non-fatal
cerebrovascular accident, peripheral arteriopathy, aortic events, hospitalization
due to congestive heart failure) comprising administering to a subject in need
thereof, a therapeutically effective amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

The present invention is further directed to methods for treating,
delaying, slowing the progression of and / or preventing a cardiovascular event
(including major adverse cardiac events (MACE) such as myocardial infarction,
unstable angina, cardiovascular death, revascularization, fatal or non-fatal
cerebrovascular accident, peripheral arteriopathy, aortic events, hospitalization
due to congestive heart failure, and the like); comprising administering to a
subject in need thereof a therapeutically effective amount of co-therapy
comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of 100 mg or about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an

amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
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amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

In an embodiment of the present invention the MACE or cardiovascular
event is selected from the group consisting of myocardial infarction, unstable
angina, cardiovascular death, revascularization, fatal or non-fatal
cerebrovascular accident (e.g. stroke), peripheral arteriopathy, aortic event and
hospitalization due to congestive heart failure. In another embodiment of the
present invention, the cardiovascular event is selected from the group
consisting of myocardial infarction, fatal or non-fatal cerebrovascular accident
(e.q. stroke) or hospitalization due to congestive heart failure. In another
embodiment of the present invention the MACE or cardiovascular event is
myocardial infarction or fatal or non-fatal cerebrovascular event (e.g. stroke).
In another embodiment of the present invention the MACE or cardiovascular
event is fatal or non-fatal cerebrovascular event (e.g. stroke). In another
embodiment of the present invention the MACE or cardiovascular event is

myocardial infarction.

In an embodiment, the present invention is directed to methods for
decreasing blood pressure, preferably decreasing systolic blood pressure,
comprising administering to a subject in need thereof a therapeutically effective
amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).
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The present invention is further directed to methods for treating,
delaying, slowing the progression of and / or preventing a renal or fatty liver
disorder (including, but not limited to NASH, NAFLD, and the like) comprising
administering to a subject in need thereof a therapeutically effective amount of
co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

In an embodiment of the present invention, the renal or fatty liver
disorder is selected from the group consisting of alcoholic simple fatty liver,
alcoholic steatohepatitis (ASH), alcoholic hepatic fibrosis, alcoholic cirrhosis,
nonalcoholic fatty liver disease (NAFLD), nonalcoholic simple fatty liver,
nonalcoholic steatohapatitis (NASH), nonalcoholic hepatic fibrosis, and
nonalcoholic cirrhosis. In another embodiment of the present invention, the
renal or fatty liver disorder is selected from the group consisting of nonalcoholic
fatty liver disease (NAFLD), nonalcoholic simple fatty liver, nonalcoholic
steatohapatitis (NASH), nonalcoholic hepatic fibrosis, and nonalcoholic
cirrhosis. In another embodiment of the present invention, the renal or fatty
liver disorder is selected from the group consisting of NAFLD and NASH. In
another embodiment of the present invention, the renal disorder is diabetic
nephropathy.

In another embodiment of the present invention, the renal or fatty liver
disorder is selected from the group consisting of hyperfiltrative diabetic
nephropathy, renal hyperfiltration, glomerular hyperfiltration, renal allograft
hyperfiltration, compensatory hyperfiltration, hyperfiltrative chronic kidney

disease and hyperfiltrative acute renal failure. In another embodiment of the
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present invention, the renal disorder is selected from the group consisting of
microalbuminuria, macroalbuminuria, elevated urine albumin levels and

elevated albumin/creatinine ratio (ACR).

The present invention is further directed to methods for (a) treating,
delaying, slowing the progression of, inducing remission of or preventing
microalbuminuria (elevated urine albumin levels); (b) treating, delaying, slowing
the progression of, or preventing macroalbuminuria; (c) decreasing urine
albumin levels; and/or (d) decreasing albumin/creatinine ratio (ACR);
comprising administering to subject in need thereof a therapeutically effective
amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

The present invention is further directed to methods for preventing,
slowing the progression of, delaying and / or treating renal hyperfiltrative injury
comprising administering to a subject in need thereof a therapeutically effective
amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an

amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
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amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

The present invention is further directed to methods for preventing,
slowing the progression of, delaying or treating a condition or disorder selected
from the group consisting of hyperfiltrative diabetic nephropathy, renal
hyperfiltration, glomerular hyperfiltration, renal allograft hyperfiltration,
compensatory hyperfiltration (e.g. after renal mass reduction by surgery),
hyperfiltrative chronic kidney disease, hyperfiltrative acute renal failure, and
obesity comprising administering to a subject in need thereof, co-therapy
comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

The present invention is further directed to methods for treating,
delaying, slowing the progression of and / or preventing diabetic neuropathy
comprising administering to a subject in need thereof a therapeutically effective
amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an

amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
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amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

In an embodiment of the present invention, the subject in need thereof
has been diagnosed with or shows symptoms of one or more of the following
conditions:

(a) diabetes mellitus, regardless of type;

(b) chronic kidney disease (CKD);,

(c) acute renal failure (ARF);

(d) renal transplant recipients;

(e) renal transplant donors; or

(f) unilateral total or partial nephrectomized patients; or

(g) nephrotic syndrome.

The present invention is further directed to methods for treating or
preventing a sleep disorder (including, but not limited to sleep apnea, and the
like) comprising administering to a subject in need thereof a therapeutically
effective amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

The present invention is further directed to methods for prolonging the
life or life span of a subject, comprising administering to the subject co-therapy
comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount

in the range of from about 50 mg to about 500 mg per day (preferably in an
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amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

The present invention is further directed to methods for treating obesity,
for promoting weight loss, for suppressing appetite, for decreasing food intake,
for inducing satiety and / or for controlling weight gain, comprising
administering to a subject in need thereof a therapeutically effective amount of
co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

wherein the subject in need thereof is a subject who is taking one or
more pharmaceutical agents (drugs) whose potential side effect(s) include

weight gain.

The present invention is further directed to methods of treating, delaying,
slowing the progression of and / or preventing a disorder selected from the
group consisting of shortness of breath, gallbladder disease, cancer (e.g.
endometrial, breast, prostate, colon), osteoarthritis, orthopedic problems, reflux
esophagitis (heartburn), snoring, polycystic ovary syndrome, stress
incontinence, menstrual irreqularities, infertility, heart trouble, depression,

anxiety, gout, beta-cell dysfunction, hypopnea, comprising administering to a
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subject in need thereof a therapeutically effective amount of co-therapy
comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 100 mg to about 300 mg, more preferably in
an amount of about 100 mg or an amount of about 300 mg); and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day (preferably in an
amount in the range of from about 3.75 to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg, or about
37.5 mg).

In an embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is administered in an amount of about 100 mg per
day; and (b) phentermine; wherein the phentermine is administered in an
amount of about 3.75 mg per day.

In an embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is administered in an amount of about 100 mg per
day; and (b) phentermine; wherein the phentermine is administered in an
amount of about 7.5 mg per day.

In an embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is administered in an amount of about 100 mg per
day; and (b) phentermine; wherein the phentermine is administered in an

amount of about 15 mg per day.
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In an embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is administered in an amount of about 100 mg per
day; and (b) phentermine; wherein the phentermine is administered in an
amount of about 30 mg per day.

In an embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is administered in an amount of about 100 mg per
day; and (b) phentermine; wherein the phentermine is administered in an

amount of about 37.5 mg per day.

In an embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is administered in an amount of about 300 mg per
day; and (b) phentermine; wherein the phentermine is administered in an
amount of about 3.75 mg per day.

In an embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is administered in an amount of about 300 mg per
day; and (b) phentermine; wherein the phentermine is administered in an
amount of about 7.5 mg per day.

In an embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a

therapeutically effective amount of co-therapy comprising (a) canagliflozin;
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wherein the canagliflozin is administered in an amount of about 300 mg per
day; and (b) phentermine; wherein the phentermine is administered in an
amount of about 15 mg per day.

In an embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is administered in an amount of about 300 mg per
day; and (b) phentermine; wherein the phentermine is administered in an
amount of about 30 mg per day.

In an embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is administered in an amount of about 300 mg per
day; and (b) phentermine; wherein the phentermine is administered in an

amount of about 37.5 mg per day.

In another embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is a crystalline hemihydrate; and wherein the
canagliflozin is administered in an amount of about 100 mg per day; and (b)
phentermine; wherein the phentermine is phentermine hydrochloride and
wherein the phentermine is administered in an amount of about 3.75 mg per
day.

In another embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is a crystalline hemihydrate; and wherein the

canagliflozin is administered in an amount of about 100 mg per day; and (b)

35



WO 2017/048670 PCT/US2016/051435

10

15

20

25

30

phentermine; wherein the phentermine is phentermine hydrochloride and
wherein the phentermine is administered in an amount of about 7.5 mg per day.
In another embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is a crystalline hemihydrate; and wherein the
canagliflozin is administered in an amount of about 100 mg per day; and (b)
phentermine; wherein the phentermine is phentermine hydrochloride and
wherein the phentermine is administered in an amount of about 15 mg per day.
In another embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is a crystalline hemihydrate; and wherein the
canagliflozin is administered in an amount of about 100 mg per day; and (b)
phentermine; wherein the phentermine is phentermine hydrochloride and
wherein the phentermine is administered in an amount of about 30 mg per day.
In another embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is a crystalline hemihydrate; and wherein the
canagliflozin is administered in an amount of about 100 mg per day; and (b)
phentermine; wherein the phentermine is phentermine hydrochloride and
wherein the phentermine is administered in an amount of about 37.5 mg per

day.

In another embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;

wherein the canagliflozin is a crystalline hemihydrate; and wherein the
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canagliflozin is administered in an amount of about 300 mg per day; and (b)
phentermine; wherein the phentermine is phentermine hydrochloride and
wherein the phentermine is administered in an amount of about 3.75 mg per
day.

In another embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is a crystalline hemihydrate; and wherein the
canagliflozin is administered in an amount of about 300 mg per day; and (b)
phentermine; wherein the phentermine is phentermine hydrochloride and
wherein the phentermine is administered in an amount of about 7.5 mg per day.

In another embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is a crystalline hemihydrate; and wherein the
canagliflozin is administered in an amount of about 300 mg per day; and (b)
phentermine; wherein the phentermine is phentermine hydrochloride and
wherein the phentermine is administered in an amount of about 15 mg per day.

In another embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;
wherein the canagliflozin is a crystalline hemihydrate; and wherein the
canagliflozin is administered in an amount of about 300 mg per day; and (b)
phentermine; wherein the phentermine is phentermine hydrochloride and
wherein the phentermine is administered in an amount of about 30 mg per day.

In another embodiment, the present invention is directed to methods of
treating, delaying, slowing the progression of or preventing obesity and obesity
related disorders comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising (a) canagliflozin;

wherein the canagliflozin is a crystalline hemihydrate; and wherein the
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canagliflozin is administered in an amount of about 300 mg per day; and (b)
phentermine; wherein the phentermine is phentermine hydrochloride and
wherein the phentermine is administered in an amount of about 37.5 mg per

day.

In certain embodiments of the present invention, the canagliflozin is a
crystalline, hemihydrate canagliflozin. In certain embodiments of the present

invention, the phentermine is phentermine hydrochloride.

In an embodiment of the present invention, canagliflozin is administered
in an amount in the range of from about 50 mg to about 500 mg. In another
embodiment of the present invention, canagliflozin is administered in an
amount in the range of from about 100 mg to about 300 mg. In another
embodiment of the present invention, canagliflozin is administered in an
amount of about 100 mg. In another embodiment of the present invention,
canagliflozin is administered in an amount of about 300 mg.

In an embodiment of the present invention, phentermine is administered
in an amount in the range of from about 3.75 mg to about 50 mg. In another
embodiment of the present invention, phentermine is administered in an
amount in the range of from about 3.75 mg to about 37.5 mg. In another
embodiment of the present invention, phentermine is administered in an
amount in the range of from about 7.5 mg to about 37.5 mg. In another
embodiment of the present invention, phentermine is administered in an
amount in the range of from about 7.5 mg to about 15 mg. In another
embodiment of the present invention, phentermine is administered in an
amount of about 3.75 mg. In another embodiment of the present invention,
phentermine is administered in an amount of about 7.5 mg. In another
embodiment of the present invention, phentermine is administered in an
amount of about 15 mg. In another embodiment of the present invention,
phentermine is administered in an amount of about 30 mg. In another
embodiment of the present invention, phentermine is administered in an

amount of about 37.5 mg.
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In another embodiment of the present invention, phentermine is
administered in an amount of about 3.75 mg, about 7.5 mg, about 15 mg, about
30 mg or about 37.5 mg. In another embodiment of the present invention,
phentermine is administered in an amount of about 3.75 mg, about 7.5 mg or
about 15 mg. In another embodiment of the present invention, phentermine is

administered in an amount of about 7.5 mg or about 15 mg.

In an embodiment, the co-therapy comprises canagliflozin in an amount
of about 100 mg and phentermine in an amount of about 3.75 mg, administered
at least once daily (preferably once daily). In another embodiment, the co-
therapy comprises canagliflozin in an amount of about 100 mg and
phentermine in an amount of about 7.5 mg, administered at least once daily
(preferably once daily). In an embodiment, the co-therapy comprises
canagliflozin in an amount of about 100 mg and phentermine in an amount of
about 15 mg, administered at least once daily (preferably once daily). In an
embodiment, the co-therapy comprises canagliflozin in an amount of about 100
mg and phentermine in an amount of about 30 mg, administered at least once
daily (preferably once daily). In an embodiment, the co-therapy comprises
canagliflozin in an amount of about 100 mg and phentermine in an amount of
about 37.5 mg, administered at least once daily (preferably once daily).

In an embodiment, the co-therapy comprises canagliflozin in an amount
of about 300 mg and phentermine in an amount of about 3.75 mg, administered
at least once daily (preferably once daily). In another embodiment, the co-
therapy comprises canagliflozin in an amount of about 300 mg and
phentermine in an amount of about 7.5 mg, administered at least once daily
(preferably once daily). In an embodiment, the co-therapy comprises
canagliflozin in an amount of about 300 mg and phentermine in an amount of
about 15 mg, administered at least once daily (preferably once daily). In an
embodiment, the co-therapy comprises canagliflozin in an amount of about 300
mg and phentermine in an amount of about 30 mg, administered at least once
daily (preferably once daily). In an embodiment, the co-therapy comprises
canagliflozin in an amount of about 300 mg and phentermine in an amount of

about 37.5 mg, administered at least once daily (preferably once daily).
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[llustrative of the invention is a pharmaceutical composition comprising
(a) canagliflozin; wherein the canagliflozin is administered in an amount in the
range of from about 50 mg to about 500 mg per day (preferably in an amount in
the range of from about 50 mg to about 300 mg, more preferably in an amount
of about 50 mg, about 100 mg or about 300 mg); (b) phentermine; wherein the
phentermine is administered in an amount in the range of from about 3.75 mg
to about 50 mg per day (preferably in an amount in the range of from about
3.75 mg to about 37.5 mg, more preferably in an amount of about 3.75 mg,
about 7.5 mg, about 15 mg, about 30 mg or about 37.5 mq); and (c) a
pharmaceutically acceptable carrier.

An illustration of the invention is a pharmaceutical composition made by
mixing (a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day (preferably in an
amount in the range of from about 50 mg to about 300 mg, more preferably in
an amount of about 50 mg, about 100 mg, or about 300 mQ); (b) phentermine;
wherein the phentermine is administered in an amount in the range of from
about 3.75 mg to about 50 mg per day (preferably in an amount in the range of
from about 3.75 mg to about 37.5 mg, more preferably in an amount of about
37.5 mg, about 7.5 mg, about 15 mg, about 30 mg or about 37.5 mQ); and (c) a
pharmaceutically acceptable carrier. lllustrating the invention is a process for
making a pharmaceutical composition comprising mixing the product prepared
according to the process described herein and a pharmaceutically acceptable
carrier.

Exemplifying the invention are methods for treating, delaying, slowing
the progression of and / or preventing obesity and obesity related disorders
comprising administering to a subject in need thereof a therapeutically effective
amount of any of the pharmaceutical compositions described herein.

In another embodiment, the present invention is directed to a
composition comprising (a) canagliflozin; wherein the canagliflozin is
administered in an amount in the range of from about 50 mg to about 500 mg
per day (preferably in an amount in the range of from 50 mg to about 300 mg,

more preferably in an amount of about 50 mg, about 100 mg or about 300 mg);
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(b) phentermine; wherein the phentermine is administered in an amount in the
range of from about 37.5 mg to about 50 mg per day (preferably in an amount
in the range of from about 3.75 mg to about 37.5 mg, more preferably in an
amount of about 3.75 mg, about 7.5 mg, about 15 mg, about 30 mg or about
37.5 mg); and (¢) a pharmaceutically acceptable carrier; for treating, delaying,
slowing the progression of and / or preventing obesity and obesity related

disorders.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is directed to methods for treating, delaying,

slowing the progression of and / or preventing obesity and obesity related
disorders (including metabolic disorders such as pre-diabetes, Type 2 diabetes
mellitus, Syndrome X, and the like, renal or fatty liver disorders such as NASH,
NAFLD, and the like, cardiovascular events (or MACE), sleep apnea, etc.)
comprising administering to a subject in need thereof a therapeutically effective
amount of co-therapy comprising

(a) canagliflozin (preferably the crystalline hemihydrate form of
canagliflozin); wherein the canagliflozin is administered in an amount in the
range of from about 50 mg to about 500 mg per day (preferably in an amount in
the range of from about 50 mg to about 300 mg, more preferably in an amount
of about 50 mg, about 100 mg or about 300 mg); and

(b) phentermine (preferably phentermine hydrochloride); wherein the
phentermine is administered in an amount in the range of from about 3.75 mg
to about 50 mg per day (preferably in an amount in the range of from about
3.75 to about 37.5 mg, more preferably in an amount of about 3.75 mg, about

7.5 mq, about 15 mg, about 30 mg, or about 37.5 mg).

As used herein, unless otherwise noted, the term “canagliflozin” shall

mean a compound of formula (I-X);
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also known as (1S5)-1,5-anhydro-1-[3-[[5-(4-fluorophenyl)-2-thienyl]methyl]-
4-methylphenyl]-D-glucitol, or a crystalline, hemihydrate form of the compound
of formula (I-X). The compound of formula (I-X) exhibits inhibitory activity
against sodium-dependent glucose transporter, such as for example SGLT2;
and may be prepared according to the process as disclosed in Nomura, S. et
al., US Patent Publication, US 2005/0233988 A1, published October 20, 2005,
which is incorporated by reference herein.

As used herein, the term “canagliflozin” shall further include a mixture of
stereoisomers, or each pure or substantially pure isomer. In addition, the term
“canagliflozin” shall include an intramolecular salt, hydrate, solvate or
polymorph thereof. In certain embodiments, the term “canagliflozin” shall mean
the crystalline hemihydrate form of the compound of formula (I-X), as described
in WO 2008/069327, the disclosure of which is hereby incorporated by

reference in its entirety.

As used herein, the term “phentermine” shall mean 2-methyl-1-
phenylpropan-2-amine and pharmaceutically acceptable salts thereof,
preferably phentermine hydrochloride. Phentermine is a sympathomimetic
amine anorectic indicated as short-term adjunct in a regimen of weight loss
reduction (including exercise, behavioral modification and caloric restriction) in
the management of obesity. Phentermine is approved as an appetite
suppressant and is medically prescribed as a diet pill; intended for obese
patients and patients that are considered a medical risk due to weight. There
are various phentermine brands and supplements available through tablets,
capsules, and drinks including, VITES, ADIPED, ADIPEX-P, SUPRENZA,
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IONAMIN and QSYMIA (a co-therapy with topiramate) available in various
dosages, including the 15 mg, 30 mg and 37.5 mg.

In certain preferred embodiments, the dosage of phentermine (in mg)
shall mean the amount of phentermine free base or free base equivalent (when
the phentermine is present as a pharmaceutically acceptable salt thereof, for
example as phentermine hydrochloride) that is administered or present in the

pharmaceutical composition.

The term “body mass index” or “BMI” of a human patient is defined as
the weight in kilograms divided by the square of the height in meters, such that
BMI has units of kg/m?. The term “overweight” is defined as the condition
wherein the adult individual of Europid origin has a BMI equal to or greater than
25 kg/m? and less than 30 kg/m?. In subjects of Asian origin the term
‘overweight” is defined as the condition wherein the adult individual has a BMI
equal to or greater than 23 kg/m? and less than 25 kg/m2. The terms
“‘overweight” and “pre-obese” are used interchangeably.

The term “obesity” is defined as the condition wherein the adult
individual of Europid origin has a BMI equal to or greater than 30 kg/m?.
According to a WHO definition the term obesity may be categorized as follows:
the term “class | obesity” is the condition wherein the BMI is equal to or greater
than 30 kg/m? but lower than 35 kg/m?; the term “class Il obesity” is the
condition wherein the BMI is equal to or greater than 35 kg/m? but lower than
40 kg/m? the terms “class Ill obesity” is the condition wherein the BMI is equal
to or greater than 40 kg/m?. In subjects of Asian origin the term “obesity” is
defined as the condition wherein the adult individual has a BMI equal or greater
than 25 kg/m?. Obesity in Asians may be categorized further as follows: the
term “class | obesity” is the condition wherein the BMI is equal to or greater
than 25 kg/m? but lower than 30 kg/m?; the term “class Il obesity” is the
condition wherein the BMI is equal to or greater than 30 kg/m?2.

The term “visceral obesity” is defined as the condition wherein a waist-
to-hip ratio of greater than or equal to 1.0 in men and 0.8 in women is
measured. It defines the risk for insulin resistance and the development of pre-

diabetes. The term “abdominal obesity” is usually defined as the condition
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wherein the waist circumference is >40 inches or 102 cm in men, and is >35
inches or 94 cm in women (for normal ranges of populations, see for example
“Joint scientific statement (IDF, NHLBI, AHA, WHO, IAS, IASQO). Circulation
2009; 120:1640-1645").

The term “morbid obesity” is defined herein as a condition in which the
individual of Europid origin has a BMI >40 or has a BMI >35 and a comorbidity
such as diabetes mellitus or hypertension (see World Health Organization.
Obesity: Preventing and Managing the Global Epidemic: Report on a WHO
Consultation. World Health Organ Tech Rep Ser. 2000; 894: i-xii, 1-253).

The term “euglycemia” is defined as the condition in which a subject has
a fasting blood glucose concentration within the normal range, greater than 70
mg/dL (3.89 mmol/L) and less than 100 mg/dL (5.6 mmol/L), anda 2 h
postprandial glucose concentration less than 140 mg/dl.

The term “hyperglycemia” is defined as the condition in which a subject
has a fasting blood glucose concentration above the normal range, greater than
100 mg/dL (5.6 mmoli/L).

The term “hypoglycemia” is defined as the condition in which a subject
has a blood glucose concentration below the normal range, in particular below
70 mg/dL (3.89 mmol/L).

The term “postprandial hyperglycemia” is defined as the condition in
which a subject has a 2 hour postprandial blood glucose or serum glucose
concentration greater than 200 mg/dL (11.11 mmol/L).

The term “impaired fasting blood glucose” or “IFG” is defined as the
condition in which a subject has a fasting blood glucose concentration or
fasting serum glucose concentration in a range from 100 to 125 mg/dl (i.e. from
5.6 t0 6.9 mmol/l. A subject with “normal fasting glucose” has a fasting glucose
concentration smaller than 100 mg/dl, i.e. smaller than 5.6 mmol/l.

The term “impaired glucose tolerance” or “IGT” is defined as the
condition in which a subject has a 2 hour postprandial blood glucose or serum
glucose concentration greater than 140 mg/dl (7.78 mmol/L) and less than 200
mg/dL (11.11 mmol/L). The abnormal glucose tolerance, i.e. the 2 hour

postprandial blood glucose or serum glucose concentration can be measured
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as the blood sugar level in mg of glucose per dL of plasma 2 hours after taking
75 g of glucose after a fast. A subject with “normal glucose tolerance” has a 2
hour postprandial blood glucose or serum glucose concentration smaller than
140 mg/dl (7.78 mmol/L).

The term “hyperinsulinemia” is defined as the condition in which a
subject with insulin resistance, with or without euglycemia, has fasting or
postprandial serum or plasma insulin concentration elevated above that of
normal, lean individuals without insulin resistance, having a waist-to-hip
ratio<1.0 (for men) or <0.8 (for women).

The term “insulin resistance” is defined as a state in which circulating
insulin levels in excess of the normal response to a glucose load are required
to maintain the euglycemic state (Ford E S, et al. JAMA. (2002) 287:356-9). A
method of determining insulin resistance is the euglycaemic-hyperinsulinaemic
clamp test. The ratio of insulin to glucose is determined within the scope of a
combined insulin-glucose infusion technique. There is found to be insulin
resistance if the glucose absorption is below the 25th percentile of the
background population investigated (WHO definition). Rather less laborious
than the clamp test are so called minimal models in which, during an
intravenous glucose tolerance test, the insulin and glucose concentrations in
the blood are measured at fixed time intervals and from these the insulin
resistance is calculated. With this method, it is not possible to distinguish
between hepatic and peripheral insulin resistance.

As arule, other parameters are used in everyday clinical practice to
assess insulin resistance. Preferably, the patient's triglyceride concentration is
used, for example, as increased triglyceride levels correlate significantly with
the presence of insulin resistance.

Patients with a predisposition for the development of IGT or IFG or Type
2 diabetes are those having euglycemia with hyperinsulinemia and are by
definition, insulin resistant. A typical patient with insulin resistance is usually
overweight or obese. If insulin resistance can be detected, this is a particularly
strong indication of the presence of pre-diabetes. Thus, it may be that in order
to maintain glucose homoeostasis a person needs 2-3 times as much insulin as

a healthy person, without this resulting in any clinical symptoms.
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The term “pre-diabetes” is the condition wherein an individual is pre-
disposed to the development of type 2 diabetes. Pre-diabetes extends the
definition of impaired glucose tolerance to include individuals with a fasting
blood glucose within the high normal range 100 mg/dL (J. B. Meigs, et al.
Diabetes 2003; 52:1475-1484) and fasting hyperinsulinemia (elevated plasma
insulin concentration). The scientific and medical basis for identifying pre-
diabetes as a serious health threat is laid out in a Position Statement entitled
“The Prevention or Delay of Type 2 Diabetes” issued jointly by the American
Diabetes Association and the National Institute of Diabetes and Digestive and
Kidney Diseases (Diabetes Care 2002; 25:742-749). Individuals likely to have
insulin resistance are those who have two or more of the following attributes: 1)
overweight or obese, 2) high blood pressure, 3) hyperlipidemia, 4) one or more
1% degree relative with a diagnosis of IGT or IFG or type 2 diabetes.

The term “Type 2 diabetes” is defined as the condition in which a subject
has a fasting (i.e., no caloric intake for 8 hours) blood glucose or serum glucose
concentration greater than 125 mg/dL (6.94 mmol/L), when measured at
minimum two independent occasions. The measurement of blood glucose
values is a standard procedure in routine medical analysis. Type 2 diabetes is
also defined as the condition in which a subject has HbA1c equal to, or greater
than 6.5%, a two hour plasma glucose equal to, or greater than 200 mg/dL
(11.1 mmol/L) during an oral glucose tolerance test (OGTT) or a random
glucose concentration equal to, or greater than 200 mg/dL (11.1 mmol/L) in
conjunction with classic symptoms of hyperglycaemia or hyperglycaemic crisis.
In the absence of unequicoval hyperglycaemia, as with most diagnostic tests, a
test result diagnostic of diabetes should be repeated to rule out laboratory
error. The assessment of HbA1c should be performed using a method certified
by the National Glycohemoglobin Standardization Program (NGSP) and
standardized or traceable to the Diabetes Control and Complications Trial
(DCCT) reference assay. If a OGTT is carried out, the blood sugar level of a
diabetic will be in excess of 200 mg of glucose per dL (11.1 mmol/l) of plasma 2
hours after 75 g of glucose have been taken on an empty stomach. In a
glucose tolerance test 75 g of glucose are administered orally to the patient

being tested after a minimum of 8 hours, typically after 10-12 hours, of fasting
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and the blood sugar level is recorded immediately before taking the glucose
and 1 and 2 hours after taking it. In a healthy subject, the blood sugar level
before taking the glucose will be between 60 and 110 mg per dL of plasma,
less than 200 mg per dL 1 hour after taking the glucose and less than 140 mg
per dL after 2 hours. If after 2 hours the value is between 140 and 200 mg, this
is regarded as abnormal glucose tolerance.

The term “late stage Type 2 diabetes mellitus” includes patients with a
long-standing duration of diabetes, secondary drug failure, indication for insulin
therapy and potentially progression to micro- and macrovascular complications
e.g. diabetic nephropathy, or coronary heart disease (CHD).

The term “Type 1 diabetes” is defined as the condition in which a subject
has, in the presence of autoimmunity towards the pancreatic beta-cell (i.e.
detection of circulating islet cell autoantibodies [“type 1A diabetes mellitus”],
i.e., at least one of: GADG65 [glutamic acid decarboxylase-65], ICA [islet-cell
cytoplasm], 1A-2 [intracytoplasmatic domain of the tyrosine phosphatase-like
protein |A-2], ZnT8 [zinc-transporter-8] or anti-insulin; or other signs of
autoimmunity without the presence of typical circulating autoantibodies [type 1B
diabetes], i.e. as detected through pancreatic biopsy or imaging), a fasting (i.e.,
no caloric intake for 8 hours) blood glucose or serum glucose concentration
greater than 125 mg/dL (6.94 mmol/L). Type 1 diabetes is also defined as the
condition in which a subject has, in the presence of autoimmunity towards the
pancreatic beta-cell, HbA1c equal to, or greater than 6.5%, a two hour plasma
glucose equal to, or greater than 200 mg/dL (11.1 mmol/L) during an oral
glucose tolerance test (OGTT) or a random glucose equal to, or greater than
200 mg/dL (11.1 mmol/L) in conjunction with classic symptoms of
hyperglycaemia or hyperglycaemic crisis. In the absence of unegicoval
hyperglycaemia, as with most diagnostic tests, a test result diagnostic of
diabetes should be repeated to rule out laboratory error. The measurement of
blood glucose values is a standard procedure in routine medical analysis. The
assessment of HbA1¢ should be performed using a method certified by the
National Glycohemoglobin Standardization Program (NGSP) and standardized
or traceable to the Diabetes Control and Complications Trial (DCCT) reference

assay. If an OGTT is carried out, the blood sugar level of a diabetic will be in
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excess of 200 mg of glucose per dL (11.1 mmol/l) of plasma 2 hours after 75 g
of glucose have been taken on an empty stomach, in the presence of
autoimmunity towards the pancreatic beta cell. In a glucose tolerance test 75 g
of glucose are administered orally to the patient being tested after a minimum
of 8 hours, typically, 10-12 hours, of fasting and the blood sugar level is
recorded immediately before taking the glucose and 1 and 2 hours after taking
it. Typically a genetic predisposition is present (e.g. HLA, INS VNTR and
PTPN22), but this is not always the case.

The term “MODY” (“maturity onset diabetes of the youth”) describes a
monogenic form for diabetes that, according to gene affects, is split into MODY
variants, e.g., MODY 1,2.3.4 etc.

The term “LADA” (“latent autoimmune diabetes of adults”) refers to
patients that has a clinical diagnosis of Type 2 Diabetes Mellitus, but who is
being detected to have autoimmunity towards the pancreatic beta cell.

The term “HbA1¢” refers to the product of a non-enzymatic glycation of
the haemoglobin B chain. Its determination is well known to one skilled in the
art. In monitoring the treatment of diabetes mellitus the HbA1c value is of
exceptional importance. As its production depends essentially on the blood
sugar level and the life of the erythrocytes, the HbA1c in the sense of a “blood
sugar memory” reflects the average blood sugar levels of the preceding 4-6
weeks. Diabetic patients whose HbA1c value is consistently well adjusted by
intensive diabetes treatment (i.e. <6.5% of the total haemoglobin in the
sample), are significantly better protected against diabetic microangiopathy. For
example, metformin on its own achieves an average improvement in the HbA1c
value in the diabetic of the order of 1.0-1.5%. This reduction of the HbA1C
value is not sufficient in all diabetics to achieve the desired target range of
<6.5% and preferably <6% HbA1c.

The term “insufficient glycemic control” or “inadequate glycemic control”
in the scope of the present invention means a condition wherein patients show
HbA1c values above 6.5%, in particular above 7.0%, even more preferably
above 7.5%, especially above 8%.

The “metabolic syndrome”, also called “syndrome X” (when used in the

context of a metabolic disorder), also called the “dysmetabolic syndrome” is a

48



WO 2017/048670 PCT/US2016/051435

10

15

20

25

30

syndrome complex with the cardinal feature being insulin resistance
(Laaksonen D E, et al. Am J Epidemiol 2002; 156:1070-7). According to the
ATP IlII/NCEP guidelines (Executive Summary of the Third Report of the
National Cholesterol Education Program (NCEP) Expert Panel on Detection,
Evaluation, and Treatment of High Blood Cholesterol in Adults (Adult Treatment
Panel Ill) JAMA: Journal of the American Medical Association (2001) 285:2486-
2497), diagnosis of the metabolic syndrome is made when three or more of the
following risk factors are present:

1. Abdominal obesity, defined as waist circumference greater than

about 40 inches or 102 cm in men, and greater than about 35 inches or

94 cm in women;

2. Triglycerides equal to or greater than about 150 mg/dL,;

3. HDL-cholesterol less than about 40 mg/dL in men and less than

about 50 in women;

4, Blood pressure equal to or greater than about 130/85 mm Hg

(SBP equal to or greater than about 130 or DBP equal to or greater than

about 85);

5. Fasting blood glucose equal to or greater than about 100 mg/dL.

According to a commonly used definition, hypertension is diagnosed if
the systolic blood pressure (SBP) exceeds a value of 140 mm Hg and diastolic
blood pressure (DBP) exceeds a value of 90 mm Hg. If a patient is suffering
from manifest diabetes it is currently recommended that the systolic blood
pressure be reduced to a level below 130 mm Hg and the diastolic blood
pressure be lowered to below 80 mm Hg.

The definitions of NODAT (new onset diabetes after transplantation) and
PTMS (post-transplant metabolic syndrome) follow closely that of the American
Diabetes Association diagnostic criteria for type 2 diabetes, and that of the
International Diabetes Federation (IDF) and the American Heart
Association/National Heart, Lung, and Blood Institute, for the metabolic
syndrome. NODAT and/or PTMS are associated with an increased risk of
micro- and macrovascular disease and events, graft rejection, infection, and
death. A number of predictors have been identified as potential risk factors
related to NODAT and/or PTMS including a higher age at transplant, male
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gender, the pre-transplant body mass index, pre-transplant diabetes, and
immunosuppression.

The term “gestational diabetes” (diabetes of pregnancy) denotes a form
of the diabetes which develops during pregnancy and usually ceases again
immediately after the birth. Gestational diabetes is diagnosed by a screening
test which often is carried out between the 24th and 28th weeks of pregnancy,
but could be conducted at any time during pregnancy, in particular if previous
gestational diabetes has been diagnosed. Itis usually a simple test in which
the blood sugar level is measured e.g., one hour after the administration of 50 g
of glucose solution. If this 1 h level is above 140 mg/dl, gestational diabetes is
suspected. Final confirmation may be obtained by a standard glucose
tolerance test, for example with 75 g of glucose; which also serve as a

diagnostic test in the absence of the 50 g challenge.

As used herein, unless otherwise noted, the term “obesity related disorder”
shall mean any disease, disorder or condition which is characterized by excess
body weight or any disease, disorder or condition which is exacerbated,
intensified or whose progression is accelerated as a result of excess weight. Also
included is any disease, disorder or condition where at least on symptom or
manifestation of said disease, disorder or condition is exacerbated, intensified or
whose progression is accelerated as a result of excess weight. Suitably
examples of obesity related disorders include, but are not limited to

(a) overweight or obesity;

(b) metabolic disorders such as pre-diabetes, impaired oral glucose
tolerance, impaired fasting blood glucose, insulin resistance, Type 1 diabetes
mellitus, Type 2 diabetes mellitus, maturity onset diabetes of the youth
(MODY), latent autoimmune diabetes of adults (LADA), NODAT, gestational
diabetes, hyperglycemia, post prandial hyperglycemia, hyperinsulinemia,
insufficient glycemic control (or inadequate glycemic control) and Syndrom X
(also known as Metabolic Syndrome), and the like;

(c) renal or fatty liver disorders (such as alcoholic simple fatty liver,
alcoholic steatohepatitis (ASH), alcoholic hepatic fibrosis, alcoholic cirrhosis,

nonalcoholic fatty liver disease (NAFLD), nonalcoholic simple fatty liver,
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nonalcoholic steatohapatitis (NASH), nonalcoholic hepatic fibrosis, and
nonalcoholic cirrhosis, hyperfiltrative diabetic nephropathy, renal hyperfiltration,
glomerular hyperfiltration, renal allograft hyperfiltration, compensatory
hyperfiltration, hyperfiltrative chronic kidney disease, hyperfiltrative acute renal
failure, microalbuminuria (elevated urine albumin levels), macroalbuminuria,
elevated urine albumin levels, elevated albumin/creatinine ratio (ACR), chronic
kidney disease (CKD), acute renal failure (ARF), and the like;

(d) MACE or cardiovascular events (such as myocardial infarction,
unstable angina, cardiovascular death, revascularization, fatal/nonfatal
cerebrovascular accident, peripheral arteriopathy, aortic event, hospitalization
due to congestive heart failure, and the like);

and (e) sleep disorders (such as sleep apnea, and the like).

The term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,
observation or experiment.

In certain embodiments of the present invention, the subject is overweight
or obese. In additional embodiments of the present invention, the subject is
overweight or obese and has been diagnosed with or exhibits at least one
symptom of an obesity related disorder. In additional embodiments of the present
invention, the subject is has a measured or determined BMI is greater than or
equal to about 25 kg/m?, preferably greater than or equal to about 30 kg/m?.

In certain embodiments of the present invention, the subject is diabetic. In
certain embodiments of the present invention, the subject is pre-diabetic. In
certain embodiments of the present invention, the subject is non-diabetic.

As used herein, unless otherwise noted, the terms “treating”, “treatment”
and the like, shall include the management and care of a subject or patient
(preferably a mammal, more preferably a human) for the purpose of combating
a disease, condition, or disorder. The terms “treating” and “treatment” include
the administration of the compound(s) or pharmaceutical composition(s) as
described herein to (a) alleviate one or more symptoms or complications of the

disease, condition or disorder; (b) prevent the onset of one or more symptoms
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or complications of the disease, condition or disorder; and / or (c) eliminate one
or more symptoms or complications of the disease, condition, or disorder.

As used herein, unless otherwise noted, the terms “delaying the
progression of” and “slowing the progression of” shall include (a) delaying or
slowing the development of one or more symptoms or complications of the
disease, condition or disorder; (b) delaying or slowing the development of one
or more new / additional symptoms or complications of the disease, condition
or disorder; and / or (c) delaying or slowing the progression of the disease,
condition or disorder to a later stage or more serious form of said disease,
condition or disorder.

As used herein, unless otherwise noted, the terms “preventing” and
“‘prevention” shall include (a) reducing the frequency of one or more symptoms;
(b) reducing the severity of one or more symptoms; (c) delaying, slowing or
avoiding of the development of one or more additional symptoms; and / or (d)
delaying, slowing or avoiding the development of the disorder, condition or
disease to a later stage or more serious form.

One skilled in the art will recognize that wherein the present invention is
directed to methods of prevention, a subject in need of thereof (i.e. a subject in
need of prevention) shall include any subject or patient (preferably a mammal,
more preferably a human) who has experienced or exhibited at least one
symptom of the disorder, disease or condition to be prevented. Further, a
subject in need thereof may additionally be a subject (preferably a mammal,
more preferably a human) who has not exhibited any symptoms of the disorder,
disease or condition to be prevented, but who has been deemed by a
physician, clinician or other medical profession to be at risk of developing said
disorder, disease or condition. For example, the subject may be deemed at
risk of developing a disorder, disease or condition (and therefore in need of
prevention or preventive treatment) as a consequence of the subject's medical
history, including, but not limited to, family history, pre-disposition, co-existing

(comorbid) disorders or conditions, genetic testing, and the like.

The term “therapeutically effective amount” as used herein, means that

amount of active compound or pharmaceutical agent that elicits the biological or
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medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated.

Wherein the present invention is directed to co-therapy or combination
therapy, comprising administration of (a) canagliflozin and (b) phentermine
“therapeutically effective amount” shall mean that amount of the combination of
agents taken together so that the combined effect elicits the desired biological
or medicinal response. For example, the therapeutically effective amount of
co-therapy comprising administration of (a) canagliflozin and (b) phentermine
would be the amount of (a) canagliflozin and the amount of (b) phentermine
that when taken together or sequentially have a combined effect that is
therapeutically effective. Further, it will be recognized by one skilled in the art
that in the case of co-therapy or combination therapy with a therapeutically
effective amount, as in the example above, the amount of (a) canagliflozin)
and/or the amount of (b) phentermine individually may or may not be
therapeutically effective.

As used herein, the terms “co-therapy” and “combination therapy” shall
mean treatment of a subject in need thereof by administering (a) canagliflozin
and (b) phentermine, wherein the (a) canagliflozin and (b) phentermine are
administered by any suitable means, simultaneously, sequentially, separately
or in a single pharmaceutical formulation (as long as the canagliflozin and
phentermine are present in the subject, to some extent, at the same time).
Where the (a) canagliflozin and (b) phentermine are administered in separate
dosage forms, the number of dosages administered per day for each
compound may be the same or different. The (a) canagliflozin and (b)
phentermine may be administered via the same or different routes of
administration. Examples of suitable methods of administration include, but are
not limited to, oral, intravenous (iv), intramuscular (im), subcutaneous (sc),
transdermal, and rectal. The (a) canagliflozin and (b) phentermine may also be
administered directly to the nervous system including, but not limited to,
intracerebral, intraventricular, intracerebroventricular, intrathecal, intracisternal,
intraspinal and / or peri-spinal routes of administration by delivery via

intracranial or intravertebral needles and / or catheters with or without pump
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devices. The (a) canagliflozin and (b) phentermine may be administered
according to simultaneous or alternating regimens, at the same or different

times during the course of the therapy, concurrently in divided or single forms.

The present invention is directed to combination therapy or co-therapy
as described herein. Combination therapy or co-therapy is advantageous
because in certain instances, the co-administration of active ingredients
achieves a therapeutic effect that is greater than the therapeutic effect
achieved by administration of only a single therapeutic agent.

In certain embodiments, the co-administration (combination therapy or
co-therapy) of two or more therapeutic agents achieves a therapeutic effect that
is greater than the therapeutic effect achieved by administration of only a single
therapeutic agent. In this regard, the therapeutic effect of one therapeutic
agent is augmented by the co-administration of another therapeutic agent. In
certain embodiments, the co-administration of two or more therapeutic agents
achieves a therapeutic effect that is equal to about the sum of the therapeutic
effects achieved by administration of each single therapeutic agent. In these
embodiments, the combination therapies are said to be “additive.” In certain
embodiments, the co-administration of two or more therapeutic agents
achieves a synergistic effect, i.e., a therapeutic effect that is greater than the
sum of the therapeutic effects of the individual components of the combination.

In certain embodiments, the therapeutic agents are administered in a
single dosage form, wherein each individual therapeutic agent is isolated from
the other therapeutic agent(s). Formulating the dosage forms in such a way
assists in maintaining the structural integrity of potentially reactive therapeutic
agents until they are administered. A formulation of this type may be useful
during production and for long term storage of the dosage form. In certain
embodiments, the therapeutic agents may comprise segregated regions or
distinct caplets or the like housed within a capsule. In certain embodiments,
the therapeutic agents are provided in isolated layers comprised by a tablet.

Alternatively, the therapeutic agents may be administered as separate
compositions, e.g., as separate tablets or solutions. One or more active agent

may be administered at the same time as the other active agent(s) or the active
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agents may be administered intermittently. The length of time between
administrations of the therapeutic agents may be adjusted to achieve the
desired therapeutic effect. In certain instances, one or more therapeutic
agent(s) may be administered only a few minutes (e.g., about 1, 2, 5, 10, 30, or
60 min) after administration of the other therapeutic agent(s). Alternatively, one
or more therapeutic agent(s) may be administered several hours (e.g., about 2,
4,6, 10, 12, 24, or 36 hr) after administration of the other therapeutic agent(s).
In certain embodiments, it may be advantageous to administer more than one
dosage of one or more therapeutic agent(s) between administrations of the
remaining therapeutic agent (s). For example, one therapeutic agent may be
administered at 2 hours and then again at 10 hours following administration of
the other therapeutic agent(s). Importantly, it is required that the therapeutic
effects of each active ingredient overlap for at least a portion of the duration of
each therapeutic agent so that the overall therapeutic effect of the combination
therapy is attributable in part to the combined or synergistic effects of the
combination therapy.

Since two or more different active agents are being used togetherin a
combination therapy, the potency of each agent and the interactive effects
achieved using them together must be considered. Importantly, the
determination of dosage ranges and optimal dosages for a particular mammal
is also well within the ability of one of ordinary skill in the art having the benefit

of the instant disclosure.

The term “synergistic”’ refers to a combination which is more effective
than the additive effects of any two or more single agents. A synergistic effect
permits the effective treatment of a disease, disorder or condition using lower
amounts (doses) of individual therapy. The lower doses result in lower toxicity
without reduced efficacy. In addition, a synergistic effect can result in improved
efficacy. Finally, synergy may result in an improved avoidance or reduction of
disease as compared to any single therapy.

Combination therapy can allow for the product of lower doses of the first
therapeutic or the second therapeutic agent (referred to as “apparent one-way

synergy” herein), or lower doses of both therapeutic agents (referred to as “two
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way synergy” herein) than would normally be required when either drug is used
alone. In certain embodiments, the synergism exhibited between one or more
therapeutic agent(s) and the remaining therapeutic agent(s) is such that the
dosage of one of the therapeutic agents would be sub-therapeutic if
administered without the dosage of the other therapeutic agents.

The terms “augmentation” or “augment” refer to combinations where one
of the compounds increases or enhances therapeutic effects of another
compound or compounds administered to a patient. In some instances,
augmentation can result in improving the efficacy, tolerability, or safety, or any
combination thereof, of a particular therapy.

In certain embodiments, the present invention relates to a
pharmaceutical composition comprising a therapeutically effective dose of one
or more therapeutic agent(s) together with a dose of another therapeutic agent
effective to augment the therapeutic effect of the one or more therapeutic
agent(s). In other embodiments, the present invention relates to methods of
augmenting the therapeutic effect in a patient of one or more therapeutic
agent(s) by administering another therapeutic agent to the patient.

In certain embodiments, the invention is directed in part to synergistic
combinations of one or more therapeutic agent(s) in an amount sufficient to
render a therapeutic effect together with the remaining therapeutic agent(s).
For example, in certain embodiments a therapeutic effect is attained which is at
least about 2 (or at least about 4, 6, 8, or 10) times greater than that obtained
with the dose of the one or more therapeutic agent(s) alone. In certain
embodiments, the synergistic combination provides a therapeutic effect which
is up to about 20, 30 or 40 times greater than that obtained with the dose of the
one or more therapeutic agent(s) alone. In such embodiments, the synergistic
combinations display what is referred to herein as an “apparent one-way
synergy”, meaning that the dose of the remaining therapeutic agent(s)
synergistically potentiates the effect of the one or more therapeutic agent(s),
but the dose of the one or more therapeutic agent(s) does not appear to
significantly potentiate the effect of the remaining therapeutic agent(s).

In certain embodiments, the combination of active agents exhibits two-

way synergism, meaning that the second therapeutic agent potentiates the
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effect of the first therapeutic agent, and the first therapeutic agent potentiates
the effect of the second therapeutic agent. Thus, other embodiments of the
invention relate to combinations of a second therapeutic agent and a first
therapeutic agent where the dose of each drug is reduced due to the synergism
between the drugs, and the therapeutic effect derived from the combination of
drugs in reduced doses is enhanced. The two-way synergism is not always
readily apparent in actual dosages due to the potency ratio of the first
therapeutic agent to the second therapeutic agent. For instance, two-way
synergism can be difficult to detect when one therapeutic agent displays much
greater therapeutic potency relative to the other therapeutic agent.

The synergistic effects of combination therapy may be evaluated by
biological activity assays. For example, the therapeutic agents are mixed at
molar ratios designed to give approximately equipotent therapeutic effects
based on the ECqo or EC5 values. Then, three different molar ratios are used
for each combination to allow for variability in the estimates of relative potency.
These molar ratios are maintained throughout the dilution series. The
corresponding monotherapies are also evaluated in parallel to the combination
treatments using the standard primary assay format. A comparison of the
therapeutic effect of the combination treatment to the therapeutic effect of the
monotherapy gives a measure of the synergistic effect. Further details on the
design of combination analyses can be found in B E Korba (1996) Antiviral
Res. 29:49. Analysis of synergism, additivity, or antagonism can be
determined by analysis of the aforementioned data using the CalcuSyn™
program (Biosoft, Inc.). This program evaluates drug interactions by use of the
Widely accepted method of Chou and Talalay combined with a statistically
evaluation using the Monte Carlo statistical package. The data are displayed in
several different formats including median-effect and dose-effects plots,
isobolograms, and combination index [CI] plots with standard deviations. For
the latter analysis, a Cl greater than 1 .0 indicates antagonism and a Cl less
than 1 .0 indicates synergism.

Compositions of the invention present the opportunity for obtaining relief
from moderate to severe cases of disease. Due to the synergistic or additive or

augmented effects provided by the inventive combination of the first and
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second therapeutic agent, it may be possible to use reduced dosages of each
of therapeutic agent. By using lesser amounts of drugs, the side effects
associated with each may be reduced in number and degree. Moreover, the
inventive combinations avoid side effects to which some patients are
particularly sensitive. The present invention provides pharmaceutically
acceptable compositions which comprise a therapeutically effective amount of
two or more of the compounds described herein, formulated together with one
or more pharmaceutically acceptable carriers (additives) and/or diluents. As
described in detail herein, the pharmaceutical compositions of the present
invention may be specially formulated for administration in solid or liquid form,
including those adapted for the following: (1) oral administration, for example,
drenches (aqueous or non-agueous solutions or suspensions), tablets, e.qg.,
those targeted for buccal, sublingual, and systemic absorption, boluses,
powders, granules, pastes for application to the tongue; (2) parenteral
administration, for example, by subcutaneous, intramuscular, intravenous or
epidural injection as, for example, a sterile solution or suspension, or
sustained-release formulation; (3) topical application, for example, as a cream,
ointment, or a controlled-release patch or spray applied to the skin; (4)
intravaginally or intrarectally, for example, as a pessary, cream or foam; (5)

sublingually; (6) ocularly; (7) transdermally; or (8) nasally.

For use in medicine, the salts of the compounds of this invention refer to
non-toxic “pharmaceutically acceptable salts”. Other salts may, however, be
useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts
of the compounds include acid addition salts which may, for example, be
formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid,
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,
tartaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof may include alkali metal salts, e.g., sodium or

potassium salts; alkaline earth metal salts, e.g., calcium or magnesium salts;
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and salts formed with suitable organic ligands, e.g., quaternary ammonium
salts. Thus, representative pharmaceutically acceptable salts include the
following: acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate,
bitartrate, borate, bromide, calcium edetate, camsylate, carbonate, chloride,
clavulanate, citrate, dihydrochloride, edetate, edisylate, estolate, esylate,
fumarate, gluceptate, gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide, hydrochloride,
hydroxynaphthoate, iodide, isothionate, lactate, lactobionate, laurate, malate,
maleate, mandelate, mesylate, methylbromide, methylnitrate, methylsulfate,
mucate, napsylate, nitrate, N-methylglucamine ammonium salt, oleate,
pamoate (embonate), palmitate, pantothenate, phosphate/diphosphate,
polygalacturonate, salicylate, stearate, sulfate, subacetate, succinate, tannate,
tartrate, teoclate, tosylate, triethiodide and valerate.

Representative acids and bases which may be used in the preparation
of pharmaceutically acceptable salts include the following: acids including
acetic acid, 2,2-dichloroactic acid, acylated amino acids, adipic acid, alginic
acid, ascorbic acid, L-aspartic acid, benzenesulfonic acid, benzoic acid, 4-
acetamidobenzoic acid, (+)-camphoric acid, camphorsulfonic acid, (+)-(1S)-
camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid, cinnamic
acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1,2-disulfonic acid,
ethanesulfonic acid, 2-hydrocy-ethanesulfonic acid, formic acid, fumaric acid,
galactaric acid, gentisic acid, glucoheptonic acid, D-gluconic acid, D-glucoronic
acid, L-glutamic acid, a-oxo-glutaric acid, glycolic acid, hipuric acid,
hydrobromic acid, hydrochloric acid, (+)-L-lactic acid, (£)-DL-lactic acid,
lactobionic acid, maleic acid, (-)-L-malic acid, malonic acid, (x)-DL-mandelic
acid, methanesulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1,5-
disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinc acid, nitric acid, oleic acid,
orotic acid, oxalic acid, palmitric acid, pamoic acid, phosphoric acid, L-
pyroglutamic acid, salicylic acid, 4-amino-salicylic acid, sebaic acid, stearic
acid, succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiocyanic acid,
p-toluenesulfonic acid and undecylenic acid; and bases including ammonia, L-
arginine, benethamine, benzathine, calcium hydroxide, choline, deanol,

diethanolamine, diethylamine, 2-(diethylamino)-ethanol, ethanolamine,
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ethylenediamine, N-methyl-glucamine, hydrabamine, 1H-imidazole, L-lysine,
magnesium hydroxide, 4-(2-hydroxyethyl)-morpholine, piperazine, potassium
hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary amine, sodium hydroxide,

triethanolamine, tromethamine and zinc hydroxide.

To provide a more concise description, some of the quantitative
expressions given herein are not qualified with the term “about”. Itis
understood that whether the term “about” is used explicitly or not, every
quantity given herein is meant to refer to the actual given value, and it is also
meant to refer to the approximation to such given value that would reasonably
be inferred based on the ordinary skill in the art, including approximations due
to the experimental and/or measurement conditions for such given value.
Further, to provide a more concise description, some of the quantitative
expressions herein are recited as a range from about amount X to about
amount Y. Itis understood that wherein a range is recited, the range is not
limited to the recited upper and lower bounds, but rather includes the full range

from about amount X through about amount Y, or any amount or range therein.

Pharmaceutical Compositions

As used herein, the term “composition” is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well
as any product which results, directly or indirectly, from combinations of the

specified ingredients in the specified amounts.

The present invention further comprises pharmaceutical compositions
containing (a) canagliflozin, and (b) phentermine and a pharmaceutically
acceptable carrier. Pharmaceutical compositions containing (a) canagliflozin
and (b) phentermine as the active ingredients can be prepared by intimately
mixing the compound or compounds with a pharmaceutical carrier according to
conventional pharmaceutical compounding techniques. The carrier may take a

wide variety of forms depending upon the desired route of administration (e.g.,
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oral, parenteral). Thus for liquid oral preparations such as suspensions, elixirs
and solutions, suitable carriers and additives include water, glycols, oils,
alcohols, flavoring agents, preservatives, stabilizers, coloring agents and the
like; for solid oral preparations, such as powders, capsules and tablets, suitable
carriers and additives include starches, sugars, diluents, granulating agents,
lubricants, binders, disintegrating agents and the like. Solid oral preparations
may also be coated with substances such as sugars or be enteric-coated so as
to modulate major site of absorption. For parenteral administration, the carrier
will usually consist of sterile water and other ingredients may be added to
increase solubility or preservation. Injectable suspensions or solutions may
also be prepared utilizing aqueous carriers along with appropriate additives.
To prepare the pharmaceutical compositions of this invention, (a)
canagliflozin and (b) phentermine as the active ingredients are intimately
admixed with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide variety
of forms depending of the form of preparation desired for administration, e.g.,
oral or parenteral such as intramuscular. In preparing the compositions in oral
dosage form, any of the usual pharmaceutical media may be employed. Thus,
for liquid oral preparations, such as for example, suspensions, elixirs and
solutions, suitable carriers and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents and the like; for solid oral
preparations such as, for example, powders, capsules, caplets, gelcaps and
tablets, suitable carriers and additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating agents and the like.
Because of their ease in administration, tablets and capsules represent the
most advantageous oral dosage unit form, in which case solid pharmaceutical
carriers are obviously employed. If desired, tablets may be sugar coated or
enteric coated by standard techniques. For parenterals, the carrier will usually
comprise sterile water, through other ingredients, for example, for purposes
such as aiding solubility or for preservation, may be included. Injectable
suspensions may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed. The pharmaceutical

compositions herein will contain, per dosage unit, e.g., tablet, capsule, powder,
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injection, teaspoonful and the like, an amount of the active ingredient
necessary to deliver an effective dose as described above. The
pharmaceutical compositions herein will contain, per unit dosage unit, e.g.,
tablet, capsule, powder, injection, suppository, teaspoonful and the like, of from
about 0.1 mg to about 1000 mg, or any amount or range therein, and may be
given at a dosage of from about 0.01-200.0 mg/kg/day, preferably from about
0.05 to 100 mg/kg/day, more preferably from about 0.05-50 mg/kg/day, more
preferably from about 0.05-25.0 mg/kg/day, more preferably from about 0.05-
10.0 mg/kg/day, most preferably from about 0.5 to about 7.5 mg/kg/day, or any
range therein. The dosages, however, may be varied depending upon the
requirement of the patients, the severity of the condition being treated and the
compound being employed. The use of either daily administration or post-
periodic dosing may be employed.

Preferably these compositions are in unit dosage forms from such as
tablets, pills, capsules, powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories; for oral parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or insufflation. Alternatively,
the composition may be presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of the active compound,
such as the decanoate salt, may be adapted to provide a depot preparation for
intramuscular injection. For preparing solid compositions such as tablets, the
principal active ingredient is mixed with a pharmaceutical carrier, e.g.
conventional tableting ingredients such as corn starch, lactose, sucrose,
sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or gums,
and other pharmaceutical diluents, e.g. water, to form a solid pre-formulation
composition containing a homogeneous mixture of a compound of the present
invention, or a pharmaceutically acceptable salt thereof. When referring to
these pre-formulation compositions as homogeneous, it is meant that the active
ingredient is dispersed evenly throughout the composition so that the
composition may be readily subdivided into equally effective dosage forms
such as tablets, pills and capsules. This solid pre-formulation composition is

then subdivided into unit dosage forms of the type described above containing

62



WO 2017/048670 PCT/US2016/051435

10

15

20

25

30

from 0.1 to about 1000 mg, or any amount or range therein, of the active
ingredient of the present invention. The tablets or pills of the novel composition
can be coated or otherwise compounded to provide a dosage form affording
the advantage of prolonged action. For example, the tablet or pill can comprise
an inner dosage and an outer dosage component, the latter being in the form of
an envelope over the former. The two components can be separated by an
enteric layer which serves to resist disintegration in the stomach and permits
the inner component to pass intact into the duodenum or to be delayed in
release. A variety of material can be used for such enteric layers or coatings,
such materials including a number of polymeric acids with such materials as
shellac, cetyl alcohol and cellulose acetate.

The liquid forms in which the novel compositions of the present invention
may be incorporated for administration orally or by injection include, aqueous
solutions, suitably flavored syrups, aqueous or oil suspensions, and flavored
emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or
peanut oil, as well as elixirs and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for aqueous suspensions, include synthetic
and natural gums such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

To prepare certain pharmaceutical compositions of the present
invention, canagliflozin, as the active ingredient, and phentermine, as the active
ingredient may each be intimately admixed with a pharmaceutical carrier
according to conventional pharmaceutical compounding techniques, which
carrier may take a wide variety of forms depending of the form of preparation
desired for administration (e.g. oral or parenteral) and thereafter be separately
combined together. To prepare further pharmaceutical compositions of the
present invention, canagliflozin and phentermine, as the active ingredients,
may be intimately admixed with a pharmaceutical carrier according to
conventional pharmaceutical compounding techniques, which carrier may take
a wide variety of forms depending of the form of preparation desired for
administration (e.g. oral or parenteral). Suitable pharmaceutically acceptable
carriers are well known in the art. Descriptions of some of these

pharmaceutically acceptable carriers may be found in The Handbook of
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Pharmaceutical Excipients, published by the American Pharmaceutical

Association and the Pharmaceutical Society of Great Britain, the disclosure of
which is hereby incorporated by reference.
Methods of formulating pharmaceutical compositions have been

described in numerous publications such as Pharmaceutical Dosage Forms:

Tablets, Second Edition, Revised and Expanded, Volumes 1-3, edited by

Lieberman et al; Pharmaceutical Dosage Forms: Parenteral Medications,

Volumes 1-2, edited by Avis et al; and Pharmaceutical Dosage Forms:

Disperse Systems, Volumes 1-2, edited by Lieberman et al; published by

Marcel Dekker, Inc., the disclosures of which are hereby incorporated by

reference.

In addition to pharmaceutical solutions for the treatment of obesity, a
variety of medical devices have been developed for use in the treatment of
obesity, and are being introduced into clinical practice. While many of these
devices are still in clinical trials, researchers remain optimistic regarding their
prospects as components of low-severity, high-efficacy treatments for obesity.
Moreover, the importance of these devices is magnified by the fact that many
severely obese patients are not ideal candidates for surgical intervention.
Therefore, such devices promise to provide new treatment options for patients
suffering from obesity and other metabolic conditions, and in some cases may
offer valuable alternatives to more invasive surgical approaches.

Endoluminal sleeves are one example of a device developed for the
treatment of obesity. The sleeve creates a physical barrier between ingested
food and the intestinal wall, thereby changing the metabolic pathway by
controlling how food moves through the digestive system. This mechanical
bypass of the small intestine mimics the effects on a patient's metabolism of
gastric bypass surgery, often resulting in profound weight loss and remission of
type 2 diabetes. The device can be implanted and removed endoscopically
(via the mouth), without the need for surgical intervention.

Intragastric balloons are a second example. An intragastric balloon is
designed to occupy volume within the stomach such that a smaller volume of

food results in a feeling of satiety. Intragastric balloons currently on the market
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are not fixed in the stomach and, consequently, can lead to complications such
as obstruction and mucosal erosion. To avoid these complications, the
balloons are removed after a maximum of six months. One study found that
the average excess weight loss was about 48.3% after one year. However, the
patients reported occurrences of nausea and vomiting; and a smaller number of
patients suffered from epigastric pain. Furthermore, balloon impaction
occurred in about 0.6% of patients. A balloon which is fixed to the wall of the
stomach could potentially improve the overall safety and efficacy of this
approach, and allow longer-term implantation.

Devices have also been developed that reduce or reallocate the volume
of a patient’s gastrointestinal lumen. An example of such a device comprises
an anchor that, once deployed, reduces a cross-sectional area within the Gl
track of a patient. A number of related devices in this class, such as staples,
blind staples, bands, clips, tags, adhesives, and screws, have been used to
reduce or reallocate the volume of a patient’s stomach, specifically.

Another approach involves the use of electrical current to stimulate the
stomach or certain nerves of the digestive tract. Medtronic (Minneapolis) has
developed a battery-powered, stopwatch-size gastric pacemaker (similarto a
cardiac pacemaker) that causes the stomach to contract, sending signals of
satiety to the appetite center in the brain. The gastric pacemaker is implanted
under the skin of the abdomen with electric wires placed on the wall of the
stomach. Additionally, the electricity will modify eating behavior by regulating
appetite signals. Moreover, the gastric pacemaker may also work to boost
metabolism, which can lead to further weight loss.

An implant that uses electrical charges to inhibit the main nerve (vagus
nerve) leading to the stomach has also been developed. In this case, the
electrical charge may slow down digestion; for example, due to the stimulation
the stomach would not register that presence of food and, therefore, would not
initiate the digestive process. By down-regulating the activity of the vagus
nerve, the technology simultaneously controls multiple major biological
functions related to obesity, including food intake, hunger perception and
digestion. Furthermore, the modulation is reversible, and the therapy can be

adjusted and programmed to meet an individual patient’s treatment needs.
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Deep-brain-stimulation technology is also being developed as a possible
treatment for obesity, which uses tiny electrodes implanted in specific areas of
the brain to affect behavior, movement and other functions. Brain stimulation
technology is currently approved in the United States to treat movement
disorders, such as Parkinson’s disease, and is being studied to treat obsessive
compulsive disorder and severe depression.

Also being examined are devices that deliver an electrical charge to the
same parts of the nervous system that are activated by exercise, which is
known to be associated with increased metabolism. Such devices may be able

to help people lose weight by boosting their metabolism.

The methods of the present invention may also be carried out using a
pharmaceutical composition comprising (a) canagliflozin and (b) phentermine as
defined herein and a pharmaceutically acceptable carrier. The pharmaceutical
composition may contain between about 0.1 mg and 1000 mg, or any amount or
range therein, preferably about 2.5 to 500 mg, of each of the canagliflozin and
phentermine, and may be constituted into any form suitable for the mode of
administration selected. Carriers include necessary and inert pharmaceutical
excipients, including, but not limited to, binders, suspending agents, lubricants,
flavorants, sweeteners, preservatives, dyes, and coatings. Compositions suitable
for oral administration include solid forms, such as pills, tablets, caplets, capsules
(each including immediate release, timed release and sustained release
formulations), granules, and powders, and liquid forms, such as solutions, syrups,
elixirs, emulsions, and suspensions. Forms useful for parenteral administration
include sterile solutions, emulsions and suspensions.

Advantageously, the (a) canagliflozin and (b) phentermine co-therapy of
the present invention may be administered in a single daily dose, or the total daily
dosage may be administered in divided doses of two, three or four times daily.
Furthermore, the (a) canagliflozin and (b) phentermine of the co-therapy of the
present invention can be administered in intranasal form via topical use of
suitable intranasal vehicles, or via transdermal skin patches well known to those

of ordinary skill in that art. To be administered in the form of a transdermal
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delivery system, the dosage administration will, of course, be continuous rather
than intermittent throughout the dosage regimen.

For instance, for oral administration in the form of a tablet or capsule, the
(a) canagliflozin and (b) phentermine can be combined with an oral, non-toxic
pharmaceutically acceptable inert carrier such as ethanol, glycerol, water and the
like. Moreover, when desired or necessary, suitable binders; lubricants,
disintegrating agents and coloring agents can also be incorporated into the
mixture. Suitable binders include, without limitation, starch, gelatin, natural
sugars such as glucose or beta-lactose, corn sweeteners, natural and synthetic
gums such as acacia, tragacanth or sodium oleate, sodium stearate, magnesium
stearate, sodium benzoate, sodium acetate, sodium chloride and the like.
Disintegrators include, without limitation, starch, methyl cellulose, agar, bentonite,
xanthan gum and the like.

The liquid forms in suitably flavored suspending or dispersing agents such
as the synthetic and natural gums, for example, tragacanth, acacia, methyl-
cellulose and the like. For parenteral administration, sterile suspensions and
solutions are desired. Isotonic preparations which generally contain suitable
preservatives are employed when intravenous administration is desired.

The co-therapy of the present invention, and the (a) canagliflozin and (b)
phentermine which comprise said co-therapy may be administered in any of the
foregoing compositions and according to dosage regimens established in the art

whenever treatment of depression is required.

The daily dosage of each of canagliflozin, phentermine and/ or the co-
therapy comprising canagliflozin and phentermine may be varied over a wide
range from 0.01 to 150 mg / kg per adult human per day. For oral administration,
each of canagliflozin, phentermine and/ or the co-therapy comprising canagliflozin
and phentermine may be preferably provided in the form of tablets containing,
0.01,0.05,0.1,0.5, 1.0, 2.5, 3.75,5.0, 7.5, 10.0, 15.0, 25.0, 30.0, 37.5, 50.0, 100,
150, 200, 250, 300, 500 and 1000 milligrams of the active ingredient(s) for the
symptomatic adjustment of the dosage to the patient to be treated. An effective
amount of the active ingredient(s) is ordinarily supplied at a dosage level of from

about 0.01 mg/kg to about 1500 mg/kg of body weight per day. Preferably, the
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range is from about 0.05 to about 100.0 mg/kg of body weight per day, more
preferably, from about 0.05 mg/kg to about 50 mg/kg, more preferably, from about
0.05 to about 25.0 mg/kg of body weight per day. The active ingredient(s) may
be administered on a regimen of 1 to 4 times per day, concurrently, sequentially,
separately or in a single dosage form.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of
administration, the strength of the preparation, the mode of administration, and
the advancement of the disease condition. In addition, factors associated with the
particular patient being treated, including patient age, weight, diet and time of

administration, will result in the need to adjust dosages.
The following Examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construed to limit in any way

the invention set forth in the claims which follow thereafter.

Example 1: Clinical Trial

Co-therapy with 300 mg Canagliflozin and 15 mg Phentermine

The safety and efficacy of combination treatment with 300 mg
canagliflozin and 15 mg phentermine was investigated in a 26 week,
randomized, double-blind, placebo-controlled, parallel group, multi-center
study. (Complete study protocol filed and available as STUDY 28431754-

OBE2002 on wwywy clinicaltrials. qov).

Trial Design:
The study began with a 4-week single blind placebo run-in period. After

completing the run-in period 335 overweight or obese non-diabetic adult
subjects who had a BMI =30 kg/m? and <50 kg/m? at screening; or BM| 227
kg/m? and <50 kg/m? at screening in the presence of a
comorbidity/comorbidities of hypertension and/or dyslipidemia were randomly
assigned in a 1:1:1:1 ratio to treatment with (A) canagliflozin 300 mg and
phentermine 15 mg, (B) canagliflozin 300 mg, (C) phentermine 15 mg, or (D)

placebo with the stratification factor: run-in weight loss of <2 kg or >2 kg. All
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subjects were provided with diet and exercise counseling for weight loss
(standardized non-pharmacological therapy) and were instructed to follow the
diet and exercise program throughout the study.

The modified intent-to-treat (mITT) analysis set included all randomized
subjects who had received at least one dose of study drug. The primary
efficacy endpoint was percent change from baseline in body weight at Week
26. The secondary efficacy endpoints included (1) proportion of subjects with
weight loss 25% at Week 26, (2) absolute change from baseline in SBP (static
blood pressure) at Week 26, and (3) absolute change from baseline in body
weight at Week 26. The inclusion of canagliflozin 300 mg and phentermine 15
mg as separate treatment groups allowed for a descriptive estimate of relative
contribution of the individual components to the observed weight loss in the co-
therapy canagliflozin 300 mg/phentermine 15 mg group and provided efficacy
and safety data on canagliflozin 300 mg in the non-diabetic, overweight/obese
population. Safety analyses included treatment-emergent adverse events
(referred to as adverse events in this document), laboratory tests (including
chemistry and hematology), and vital signs (blood pressure and pulse rate).

There were 335 subjects randomized and 334 subjects dosed; 334
subjects comprised the mITT analysis set of whom 231 (69%) completed the
study. One subject was inadvertently randomized after not meeting eligibility
criteria and was not dosed. The proportion of subjects who discontinued was
lower in the co-administration of canagliflozin 300 mg and phentermine 15
group compared to the other treatment groups. Overall, lost to follow-up and
adverse event were the most frequent reasons for discontinuation (12.9% and
7.5%, respectively). No subjects discontinued due to a serious adverse event
(SAE).

The majority of subjects were female (81.7%), white (78.4%), mean age
of 45.7 years, mean baseline HbA; of 5.6%, mean BMI of 37.3 kg/mz, mean
baseline weight of 102.9 kg, and mean eGFR of 95.8 mL/min/1.73 m2. The
minority of subjects (27.2%) lost more than 2 kg during the 4-week run-in
period. Overall, baseline characteristics were generally similar across

treatment groups.
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Results:

Table 1 below, summarizes the effect of co-therapy of canagliflozin 300
mg / phentermine 15 mg versus placebo on body weight and systolic blood
pressure (SBP).

Table 1: Results: Combination Treatment (canagliflozin 300 mqg / phentermine
15 mg) vs Placebo (Week 26)

Endpoint Difference® |  (95% CI)° p-value®

Body Weight, 6.9 (-8.6,-5.2) <0.001

% change from baseline

Proportions of subjects with 491 (32.2,66.1) <0.001

weight loss 2 5%

Body Weight at Week 26 6.7 (-8.5;-4.9) <0.001

IAbsolute change from baseline

SBP at Week 26 -4.2 (-7.7,-0.8) 0.015

IAbsolute change from baseline

? Nominal p-value

® Difference in proportions for achieving weight loss = 5% endpoint;
difference of LS Means for all other endpoints

NOTE: For percent change from baseline in weight, absolute change
from baseline in weight, and change from baseline in SBP, Cls and p-values
are based on a mixed model for repeated measures including the fixed effects
of treatment, weight loss during run-in, visit, treatment-by-visit interaction,
baseline value and baseline-by-visit interaction, and subject as a random effect.
For achieving at least 5% weight loss, Cl is based on Normal approximation to
binomial distribution with continuity correction; p-value is based on the
generalized linear mixed model for repeated measures including the fixed
effects of treatment, weight loss during run-in, visit, treatment-by-visit
interaction, treatment-by-subgroup interaction, baseline value and baseline-by-

visit interaction, and subject as a random effect.

Treatment with co-therapy of canagliflozin 300 mg / phentermine 15 mg

achieved statistical significance versus placebo with respect to the percent
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change from baseline in weight at Week 26 (-7.5% vs 0.6%, respectively, p <
0.001). The primary weight loss endpoint at week 26, as measured, is shown
in a graph of observed weight loss (as the mean placebo-subtracted weight
loss at each time point) in Figure 1, open symbols. More specifically, co-
administration of 300 mg canagliflozin and 15 mg phentermine was associated
with a statistically significant placebo-subtracted weight loss of -6.9%.
Additionally, at the endpoint of Week 26, no plateau in weight loss was
observed, indicating that weight loss would be expected to continue beyond
Week 26. The proportion of subjects who achieved at least 5% weight
reduction was 66.7% in the co-administration arm, compared to 17.5% for
placebo. The proportion of subjects with a weight loss of at least 10% was
34.9% in the co-administration group, vs. 8.8% with placebo. (Thus, at Week
26, the study met both benchmarks considered effective for weight
management by the FDA: “after 1 year of treatment either of the following
occurs: the difference in mean weight loss between the active-product and
placebo-treated groups is at least 5 percent and the difference is statistically
significant, or the proportion of subjects who lose greater than or equal to 5
percent of baseline body weight in the active-product group is at least 35
percent, is approximately double the proportion in the placebo-treated group,
and the difference between groups is statistically significant.) Based on the
Week 26 weight loss over time data measured in in the study, extrapolation
(exponential fit) to estimate weight loss at 1 year, indicated a potential placebo-
subtracted weight loss of -8.8% for the co-administration group, as shown by
the solid line in Figure 1.

It is estimated that with respect to the weight loss observed at Week 26,
phentermine alone contributes 50%, canagliflozin alone contributes 18% and

the interaction contributes 32%.

Table 2 below provides percent change from baseline for body weight at
Week 26 for each of the treatment groups of the study: (A) combination
treatment with canagliflozin 300 mg and phentermine 15 mg, (B) canagliflozin
300 mg, (C) phentermine 15 mg and (D) placebo.
Table 2: % Change from Baseline, Body Weight at \Week 26
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Cana 300mg /

Placebo Phen 15mg | Cana 300 mg| Phen 15 mg
(N=82) (N=85) (N=84) (N=83)
Weight (kg) Value at Baseline
N 76 76 78 77
104.00 102.43 103.33 100.06
Mean (SD) (18.344) (18.606) (19.626) (18.125)
% Change from Baseline at Week 26
LS Mean (SE) -0.6 (0.6) -4.1 (0.6) -1.9 (0.6) -7.5 (0.6)
Minus Placebo?

P-value <0.001 0.142 <0.001
Diff. of LS Means (SE) -3.5(0.9) -1.3(0.9) -6.9 (0.9)
95% CI? (-5.3;-1.8) (-3.1;0.4) (-8.6;-5.2)

Minus Phentermine 15 mg?®

P-value <0.001
Diff. of LS Means (SE) -3.4 (0.9)
95% CI? (-5.1;-1.6)

Minus Canagliflozin 300 mg?®

P-value <0.001
Diff. of LS Means (SE) -5.6 (0.9)
95% CI? (-7.3;-3.8)

dPairwise comparison: Cls and P values are based on a mixed model for

repeated measures including the fixed effects of treatment, weight loss during

run-in, visit, treatment-by-visit interaction, baseline value and baseline-by-visit

interaction, and subject as a random effect.

Note: The table includes only the subjects who had both baseline and post-

baseline body weight measurements.

The change from baseline in absolute body weight at Week 26 was

analyzed with an MMRM similar to the primary efficacy endpoint. The

categorical secondary efficacy endpoint (proportion of subjects with weight loss
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=5% at Week 26) was analyzed with a generalized linear mixed model which is

similar to the MMRM approach, though suitable for longitudinal binary data,

with results as shown in Table 3, below.
Table 3: Absolute Body Weight Change from Baseline, Week 26

Cana 300 mg /

Placebo | Phen 15 mg | Cana 300 mg Phen 15 mg
(N=82) (N=85) (N=84) (N=83)
Weight (kg) Value at Baseline
N 76 76 78 77
104.00 102.43 103.33 100.06
Mean (SD) (18.344) (18.606) (19.626) (18.125)
Change from Baseline at Week 26
LS Mean (SE) -0.6 (0.6) -4.1 (0.6) -1.9(0.7) -7.3(0.6)
Minus Placebo?®

P-value <0.001 0.153 <0.001
Diff. of LS Means (SE) -3.5(0.9) -1.3(0.9) -6.7 (0.9)
95% ClI (a) (-5.3;-1.7) (-3.1;0.5) (-8.5;-4.9)

Minus Phen 15 mg?

P-value <0.001
Diff. of LS Means (SE) -3.2(0.9)
95% ClI (a) (-4.9;-1.4)

Minus Cana 300 mg?®

P-value <0.001
Diff. of LS Means (SE) -5.4 (0.9)
95% ClI (a) (-7.1;-3.6)

4Pairwise comparison: Cls and P values are based on a mixed model for

repeated measures including the fixed effects of treatment, weight loss during

run-in, visit, treatment-by-visit interaction, baseline value and baseline-by-visit

interaction, and subject as a random effect.

Note: The table includes only the subjects who had both baseline and post-

baseline body weight measurements.
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In addition to the effect on weight loss, a significant placebo-subtracted

reduction in systolic blood pressure of -4.2 mm Hg (baseline 125 mm Hg) was

observed in the co-administration treatment group (the absolute change in SBP

5 at Week 26 was -6.9 mmHg vs. -2.7 mmHg for the placebo controlled group, p
= 0.015). The reduction in diastolic blood pressure of -1.6 mm Hg (baseline 80
mm Hg) was not statistically significant. The change from baseline in systolic
blood pressure at Week 26 was analyzed with an MMRM similar to the primary
efficacy endpoint, with results as shown in Table 4, below.

10 Table 4: Change From Baseline, Systolic Blood Pressure, Week 26
Cana 300 mg /
Placebo Phen 15 mg [Cana 300 mg| Phen 15 mg
(N=82) (N=85) (N=84) (N=83)
Systolic blood pressure (mmHg), Value at Baseline
N 75 76 78 77
124.22 124.05 124.81 125.26
Mean (SD) (12.937) (11.491) (13.309) (13.068)
Change From Baseline
LS Mean (SE) -2.7 (1.3) -1.4 (1.2) -3.1 (1.3) 6.9 (1.2)
Minus Placebo?®
P-value 0.456 0.827 0.015
Diff. of LS Means (SE) 1.3(1.8) -0.4 (1.8) 4.2 (1.7)
95% ClI (a) (-2.1;4.8) (-3.9;3.1) (-7.7;-0.8)
Minus Phen 15 mg?®
P-value 0.001
Diff. of LS Means (SE) -5.6 (1.7)
95% ClI (a) (-8.9;-2.2)
Minus Cana 300 mg?®
P-value 0.028
Diff. of LS Means (SE) -3.9(1.7)
95% ClI (a) (-7.3;-0.4)
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dPairwise comparison: Cls and P values are based on a mixed model for
repeated measures including the fixed effects of treatment, weight loss during
run-in, visit, treatment-by-visit interaction, baseline value and baseline-by-visit
interaction, and subject as a random effect.

Note: The table includes only the subjects who had both baseline and post-

baseline systolic blood pressure measurements.

The treatment arms containing phentermine 15 mg also appeared to
increase pulse at Week 26, consistent with the known effects of phentermine
(LS Mean change from baseline (SE) = 4.1 (1.0) bpm and 3.5 (0.9) bpm for
phentermine 15 mg and canagliflozin 300 mg/phentermine 15 mgq, respectively,
compared to -0.7 (1.0) bpm in the placebo group, and 0.7 (1.0) in the
canagliflozin 300 mg group). Table 5 shows the mean and mean change from
baseline for systolic blood pressure, diastolic blood pressure and pulse rate at
Week 26.

Table 5: Mean & Mean Change for Blood Pressure, Pulse Rate at \Week 26

Cana 300 mg /

Placebo Phen 15 mg Cana 300 mg Phen 15 mg
(N=82) (N=85) (N=84) (N=83)
Systolic Blood Pressure (mmHg)
N 57 60 56 63
Mean baseline 125.27 123.39 124.70 125.28

Mean change (SD)

-3.09 (10.967)

~1.13 (10.007)

-3.31 (11.349)

~7.08 (10.128)

(95% CI) (-6.003; -0.184)| (-3.718; 1.452) |(-6.349; -0.270)|(-9.635; -4.534)
Median change -2.00 -0.33 -1.67 -6.00

(95% CI) (-6.000; 0.333)| (-3.000; 2.000) | (-6.000; 0.000) |(-8.333; -3.667)

Diastolic Blood Pressure (mmHg)
N 57 60 56 63
Mean baseline 80.15 78.54 79.26 79.35
Mean change (SD)| -1.08 (7.692) 0.55 (6.864) -1.32 (6.779) | -2.32 (6.705)

(95% CI) (-3.123; 0.959) | (-1.223; 2.323) | (-3.131; 0.500) |(-4.006; -0.629)

Median change -0.33 0.67 -1.17 -0.67
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(95% CI) (-4.000; 1.667)| (-1.667;2.667) | (-3.333;0.333) | (-3.333; 0.333)
Pulse Rate (BEATS/MIN)
N 57 60 56 63
Mean baseline 72.96 70.11 69.37 73.42
Mean change (SD)| -0.89 (7.059) 5.02 (7.568) 1.64 (6.786) 3.23 (9.800)
(95% CI) (-2.762;0.984) | (3.067;6.977) | (-0.175; 3.460) | (0.760; 5.696)
Median change -1.00 4.67 0.83 3.67
(95% CI) (-4.000; 1.333)| (1.667;6.667) | (-1.000;2.667) | (0.667; 5.333)

Note: For each measurement, only the subjects who had both baseline and

post baseline measurements are included.

5 As a specific embodiment of an oral composition, 300 mg of

Formulation Example 1 — Prophetic Example

canagliflozin and 15 mg of phentermine are formulated with sufficient finely

divided lactose to provide a total amount of 580 to 590 mg to fill a size O hard

gel capsule.

10

Formulation Example 2 — Prophetic Example

As a specific embodiment of an oral composition, 300 mg of canagliflozin

and 15 mg of phentermine are formulated with lactose and microcrystalline

cellulose to provide a tablet of total weight in the amount of about 600 mg to

about 620 mg.
15

While the foregoing specification teaches the principles of the present

invention, with examples provided for the purpose of illustration, it will be

understood that the practice of the invention encompasses all of the usual

variations, adaptations and/or modifications as come within the scope of the

20

following claims and their equivalents.
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We claim:
1. A method for treating, delaying, slowing the progression of or preventing
obesity or an obesity related disorder comprising administering to a subject in
need thereof a therapeutically effective amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day; and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day.

2. A method for treating obesity, promoting weight loss, suppressing
appetite, decreasing food intake, inducing satiety or controlling weight gain
comprising administering to a subject in need thereof a therapeutically effective
amount of co-therapy consisting essentially of

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day; and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day.

3. A method for treating, delaying, slowing the progression of or preventing
a metabolic disorder comprising administering to a subject in need thereof a
therapeutically effective amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day; and

(b) phentermine; wherein the phentermine is administered in an amount

in the range of from about 3.75 mg to about 50 mg per day.

4, A method for treating, delaying, slowing the progression of and / or
preventing a renal or fatty liver disorder comprising administering to a subjectin
need thereof a therapeutically effective amount of co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day; and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day.
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5. A method for providing cardiovascular protection comprising
administering to a subject in need thereof a therapeutically effective amount of
co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day; and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day.

6. A method for treating, delaying, slowing the progression of or preventing
a major adverse cardiovascular event (MACE) comprising administering to a
subject in need thereof a therapeutically effective amount of co-therapy
comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day; and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day.

7. A method for decreasing blood pressure comprising administering to a
subject in need thereof, co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day; and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day.

8. A method for treating or preventing sleep apnea comprising
administering to a subject in need thereof a therapeutically effective amount of
co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day; and

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day.
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9. A method for prolonging the life or life span of a subject comprising
administering to the subject co-therapy comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day; and

(b) phentermine; wherein the phentermine is administered in an amount

in the range of from about 3.75 mg to about 50 mg per day.

10. A method as in any of Claims 1-9 wherein the subject in need thereof is

overweight or obese.

11. A method as in any of Claims 1-9 further comprising identifying the

subject in need thereof by determining the subject's body mass index (BMI).

12. A method as in any of Claims 1-9 wherein the subject in need thereof is

a subject whose body mass index is greater than or equal to about 25 kg/m?.

13. A method as in any of Claims 1-9, wherein the subject achieves a weight

loss after 26 Weeks of between about 5% and about 10%.

14. A method as in any of Claims 1-9, wherein the subject in need thereof is
a subject who (a) has measured body mass index is greater than or equal to
about 25 kg/m?; (b) is a candidate for or has had bariatric surgery; or (c) is a

candidate for or has had implanted a weight loss promoting device.

15. A method as in Claim 2, wherein the subject in need thereof is
overweight or obese; and wherein the subject in need thereof has been
diagnosed with or exhibits one or more symptoms of a disorder selected from
the group consisting of pre-diabetes, impaired oral glucose tolerance, Type Il
diabetes mellitus, Metabolic Syndrome, cardiovascular risk, renal or fatty liver

disorder and sleep apnea.

16. A method as in Claim 2, wherein the subject in need thereof has been

diagnosed with or shows one or more symptoms of one or more of the following
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conditions: (a) diabetes mellitus, regardless of type; (b) chronic kidney disease

(CKD); (c) acute renal failure (ARF); (d) renal transplant recipients; (e) renal

transplant donors; (f) unilateral total or partial nephrectomized patients; or (9)

nephrotic syndrome.

17.

18.

A method as in Claim 2, wherein the subject in need thereof is

(1)

an individual diagnosed with one or more of the conditions

selected from the group consisting of overweight, obesity, visceral

obesity and abdominal obesity; or

(2)

3)

an individual who shows one, two or more of the following signs:
(a) a fasting blood glucose or serum glucose concentration
greater than about 100 mg/dL, in particular greater than about
125 mg/dL;

(b) a postprandial plasma glucose equal to or greater than about
140 mg/dL;

(c) an HbA1c value equal to or greater than about 7.0%; or

an individual wherein one, two, three or more of the following

conditions are present:

(a) obesity, visceral obesity and/or abdominal obesity,

(b) triglyceride blood level equal to or greater than about 150
mg/dL,

(c) HDL-cholesterol blood level less than about 40 mg/dL in
female patients and less than about 50 mg/dL in male patients,
(d) a systolic blood pressure equal to or greater than about 130
mm Hg and a diastolic blood pressure equal to or greater than
about 85 mm Hg,

(e) a fasting blood glucose level equal to or greater than about
100 mg/dL.

A method as in Claim 2, wherein the subject in need thereof is diabetic

or pre-diabetic.
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19. A method as in Claim 2, wherein the subject in need thereof is non-

diabetic.

20. A method as in any of Claims 1-9, wherein the subject in need thereof is
a subject who is taking one or more pharmaceutical agents whose potential

side effects include weight gain.

21. A method as in Claim 1, wherein the obesity related disorder is selected
from the group consisting of a metabolic disorder, a renal or fatty liver disorder,

a cardiovascular event, and sleep apnea.

22. A method as in Claim 3, wherein the metabolic disorder is selected from
the group consisting of hyperglycemia, pre-diabetes, impaired oral glucose
tolerance, impaired fasting blood glucose, post prandial hyperglycemia,
hyperinsulinemia, insulin resistance, Type 2 diabetes mellitus, Type 1 diabetes,
MODY, LADA, NODAT, gestational diabetes, insufficient glycemic control and
Syndrome X.

23. A method as in Claim 3, wherein the metabolic disorder is selected from
the group consisting of pre-diabetes, impaired oral glucose tolerance, impaired
fasting blood glucose, insulin resistance, Type 2 diabetes mellitus and

Syndrome X.

24. A method as in Claim 3, wherein the metabolic disorder is Type 2

diabetes mellitus.

25. A method as in Claim 4, wherein the renal or fatty liver disorder is
selected from the group consisting of alcoholic simple fatty liver, alcoholic
steatohepatitis (ASH), alcoholic hepatic fibrosis, alcoholic cirrhosis,
nonalcoholic fatty liver disease (NAFLD), nonalcoholic simple fatty liver,
nonalcoholic steatohapatitis (NASH), nonalcoholic hepatic fibrosis, and

nonalcoholic cirrhosis.
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26. A method as in Claim 4, wherein the renal or fatty liver disorder is
selected from the group consisting of hyperfiltrative diabetic nephropathy, renal
hyperfiltration, glomerular hyperfiltration, renal allograft hyperfiltration,
compensatory hyperfiltration, hyperfiltrative chronic kidney disease and

hyperfiltrative acute renal failure.

27. A method as in Claim 4, wherein the renal or fatty liver disorder is
selected from the group consisting of microalbuminuria, macroalbuminuria,

elevated urine albumin levels and elevated albumin/creatinine ratio (ACR).

28. A method as in Claim 4, wherein the renal or fatty liver disorder is
selected from the group consisting of NASH and NAFLD.

29. A method as in Claim 4, wherein the renal disorder is diabetic
nephropathy.

30. A method as in Claim 6, wherein the major adverse cardiovascular event
(MACE) is selected from the group consisting of myocardial infarction, unstable
angina, cardiovascular death, revascularization, fatal or non-fatal
cerebrovascular accident, peripheral arteriopathy, aortic event and

hospitalization due to congestive heart failure.

31. A method as in Claim 6, wherein the major adverse cardiovascular event
(MACE) is selected from the group consisting of myocardial infarction, fatal or
non-fatal cerebrovascular accident and hospitalization due to congestive heart

failure.

32. A method as in Claim 6, wherein the major adverse cardiovascular event

(MACE) is myocardial infarction or fatal or non-fatal cerebrovascular accident.

33. A method as in Claim 7, wherein the blood pressure elevated systolic

blood pressure.
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34. A method as in any of Claims 1-9, wherein the canagliflozin is

administered as a crystalline hemihydrate.

35. A method as in any of Claims 1-9, wherein the canagliflozin is

administered in an amount in the range of from about 100 to about 300 mg.

36. A method as in any of Claims 1-9, wherein the canagliflozin is

administered in an amount of about 100 mg or about 300 mg.

37. A method as in any of Claim 1-9, wherein the phentermine is

phentermine hydrochloride.

38. A method as in any of Claims 1-9, wherein the phentermine is
administered in an amount in the range of from about 3.75 mg to about 37.5

mg.

39. A method as in any of Claims 1-9, wherein the phentermine is
administered in an amount of about 3.75 mg, about 7.5 mg, about 15 mg, about

30 mg or about 37.5 mg.

40. A method as in any of Claims 1-9, wherein the phentermine is

administered in an amount of about 3.75 mg, about 7.5 mg or about 15 mg.

41. A method as in any of Claims 1-9, wherein the canagliflozin is
administered as a crystalline hemihydrate; wherein the canagliflozin is
administered in an amount in the range of from about 100 to about 300 mg;
wherein the phentermine is administered as phentermine hydochloride; and
wherein the phentermine is administered in an amount in the range of from
about 3.75 mg to about 37.5 mg.

42. A method as in any of Claims 1-9, wherein the canagliflozin is
administered as a crystalline hemihydrate; wherein the canagliflozin is

administered in an amount of about 100 mg or about 300 mg; wherein the
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phentermine is administered as phentermine hydrochloride; and wherein the
phentermine is administered in an amount of about 3.75 mg, about 7.5 mg,

about 15 mg, about 30 mg or about 37.5 mg.

43. A method as in any of Claims 1-9, wherein the canagliflozin is
administered as a crystalline hemihydrate; wherein the canagliflozin is
administered in an amount of about 100 mg or about 300 mg; wherein the
phentermine is administered as phentermine hydrochloride; and wherein the
phentermine is administered in an amount of about 3.75 mg, about 7.5 mg or

about 15 mg.

44. A method as in any of Claims 1-9, wherein the canagliflozin is
administered as a crystalline hemihydrate; wherein the canagliflozin is
administered in an amount of about 300 mg; wherein the phentermine is
administered as phentermine hydrochloride; and wherein the phentermine is

administered in an amount of about 15 mg.

45. A pharmaceutical composition comprising

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day;

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day; and

(c) a pharmaceutically acceptable carrier or excipient.

46. A pharmaceutical composition made by mixing

(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day;

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day; and

(c) a pharmaceutically acceptable carrier or excipient.

47. A process for making a pharmaceutical composition comprising mixing
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(a) canagliflozin; wherein the canagliflozin is administered in an amount
in the range of from about 50 mg to about 500 mg per day;

(b) phentermine; wherein the phentermine is administered in an amount
in the range of from about 3.75 mg to about 50 mg per day; and

(c) a pharmaceutically acceptable carrier or excipient.

48. A method for treating, delaying, slowing the progression or preventing

obesity or an obesity related disorders as described herein.

49. A method or pharmaceutical composition as described herein.

50. A method for chronic weight management comprising administering to a
subject in need thereof a therapeutically effective amount of co-therapy
comprising (a) canagliflozin and (b) phentermine;

wherein the subject in need thereof is a subject with an initial body mass
index greater than or equal to about 30 kg/m?; or greater than or equal to about
27 kg/m? and diagnosed with or exhibiting at least one weight-related co-morbid

condition.

51.  The method of claim 50, wherein the co-therapy is an adjunct to a

reduced-calorie diet and increased physical activity.
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Figure 1: Mean placebo-subtracted weight loss (measured at 0-26 Weeks,
extrapolated to 52 Weeks) for Canagliflozin, Phentermine and Combiantion

Therapy
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