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Background: This post hoc analysis evaluated the efficacy and safety of canagliflozin, a sodium glucose co-transporter 2 inhibitor, in
patients with type 2 diabetes mellitus (T2DM) from India. Methods: Changes from baseline in HbA , fasting plasma glucose (FPG),
body weight, and blood pressure (BP) with canagliflozin 100 and 300 mg were evaluated in a subgroup of patients from India (n = 124)
from 4 randomized, double-blind, placebo- and active-controlled, Phase 3 studies (N = 2313; Population 1). Safety was assessed
based on adverse event (AE) reports in these patients and in a broader subgroup of patients from India (n = 1038) from 8 randomized,
double-blind, placebo- and active-controlled, Phase 3 studies (N = 9439; Population 2). Results: Reductions in HbA,  with canagliflozin
100 and 300 mg were —0.74% and -0.88%, respectively, in patients from India, and —0.81% and -1.00%, respectively, in the 4
pooled Phase 3 studies. In the Indian subgroup, both canagliflozin doses provided reductions in FPG, body weight, and BP that
were consistent with findings in the overall population. The incidence of overall AEs in patients from India was generally similar with
canagliflozin 100 and 300 mg and noncanagliflozin. The AE profile in patients from India was generally similar to the overall population,
with higher rates of genital mycotic infections and osmotic diuresis—related and volume depletion—related AEs with canagliflozin versus
noncanagliflozin. Conclusion: Canagliflozin provided glycemic control, body weight reduction, and was generally well tolerated in
patients with T2DM from India.
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INTRODUCTION that nearly 110 million people in India will have T2DM
by 2035.% Thus, T2DM poses a significant economic and

The prevalence of type 2 diabetes mellitus (T2DM) is  health care burden in India.
increasing globally, particulatly in developing countries.'?
In India, it is estimated that over 65 million people have
T2DM, making it the country with the second highest
number of cases, behind only China.** It is projected

Many Indian patients have been shown to exhibit clinical
and biochemical characteristics that predispose them
to T2DM, including increased insulin resistance and
abdominal obesity despite having lower body weight
Corresponding Author: Dr. K, M. Prasanna Kumar, and bgdy mass index (BMI).H7 These ch.aracteristics are
Bangalore Diabetes Hospital, 16/M, Thimmaiah Road, collectively referred to as the “Asian Indian Phenotype”

Bengaluru - 560 052, Karnataka, India. and, along with lifestyle changes resulting from increased
E-mail: dr.kmpk@gmail.com

This is an open access article distributed under the terms of the Creative
Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows
others to remix, tweak, and build upon the work non-commercially, as long as

Access this article online

Quick Response Code: the author is credited and the new creations are licensed under the identical
Website: terms.
www.ijem.in
For reprints contact: reprints @ medknow.com
DOL: Cite this article as: Prasanna Kumar KM, Mohan V, Sethi B, Gandhi P,

10.4103/2230-8210.179996 Bantwal G, Xie J, et al. Efficacy and safety of canagliflozin in patients with

type 2 diabetes mellitus from India. Indian J Endocr Metab 2016;20:372-80.

© 2016 Indian Journal of Endocrinology and Metabolism | Published by Wolters Kluwer - Medknow



Kumar, et al.: Canagliflozin in patients from India

urbanization, contribute to the rising rates of T2DM
in India.l*>" Patients with T2DM in India generally
develop the disease at a younger age than those in other
parts of the world (i.e., 45—64 years vs. =065 years in
developed countries).” The younger age of onset of
T2DM increases the chances that patients will develop
microvascular and macrovascular complications and
comorbidities.*!

Canagliflozin is a sodium glucose co-transporter 2 (SGLT2)
inhibitor developed for the treatment of adults with
T2DM.F1 Canagliflozin lowers plasma glucose via an
insulin-independent mechanism by lowering the renal
threshold for glucose and promoting urinary glucose
excretion (~80-120 g/day), which leads to a mild osmotic
diuresis and net caloric loss.B?2% Across Phase 3 studies,
canagliflozin improved glycemic control and reduced
body weight and blood pressure (BP) and was generally
well tolerated in a broad range of patients with T2DM
inadequately controlled by their current treatment
regimens.” " In a preliminary post hoc analysis, canagliflozin
was shown to reduce HbA , body weight, and BP in
patients with T2DM from India using pooled data from
6 placebo-controlled studies, including the CANagliflozin
cardioVascular Assessment Study (CANVAS) add-on
to insulin and add-on to sulfonylurea substudies.”™ An
additional post hoc analysis was performed excluding the
CANVAS substudies, which had a different design and
patient population compared with the other studies, such as
a shorter duration (18 weeks vs. 26 weeks) and a population
of patients with T2DM who had a history or high risk of
cardiovascular (CV) disease. This manuscript describes
the efficacy findings from this analysis in subgroups of
patients with T2DM from India based on pooled data from
4 placebo-controlled studies, as well as an assessment of
the safety of canagliflozin based on pooled data from a
broader population of patients with T2DM.

METHODS

Study design, patient populations, and treatments

This post hoc analysis for efficacy was based on
pooled data from patients with T2DM (N = 2313;
Population 1) enrolled in four 52-week, double-blind,
placebo- and active-controlled, Phase 3 studies, including
canagliflozin as monotherapy,’ add-on to metformin,!"!
add-on to metformin plus sulfonylurea,'” and add-on to
metformin plus pioglitazone.l'" In each study, patients
were randomized to receive canagliflozin 100 or 300 mg
or placebo once daily. The add-on to metformin study
included a sitagliptin treatment arm that was not included
in this analysis. In the monotherapy, add-on to metformin,
and add-on to metformin plus pioglitazone studies, patients

in the placebo group were switched to sitagliptin 100 mg
after 26 weeks. The safety and tolerability of canagliflozin
100 and 300 mg were assessed in Population 1 and in a
broader population of patients with T2DM enrolled in
8 double-blind, placebo- and active-controlled, Phase 3
studies (IN = 9439; Population 2). Population 2 included
26-week data from the studies described above, as well as
the 52-wecek study of canagliflozin as add-on to metformin
versus glimepiride,' the 26-week study in older patients
aged 255-<80 years,™ the 26-week study in patients
with moderate renal impairment (baseline estimated
glomerular filtration rate 230-<50 mL/min/1.73 m?),"
and CANVAS.P9 Safety analyses for CANVAS, an ongoing
event-driven study, were performed using data up to a
cut-off date of September 15, 2011.

At screening, eligible patients must have had inadequately
controlled T2DM with diet and exercise (monotherapy
study) or while on the protocol-designated background
antihyperglycemic agent (AHA) therapy. Key inclusion
criteria for most studies included HbA, =7.0% and =10.5%
at screening and repeated fasting plasma glucose (FPG)
<15.0 mmol/L during the pretreatment phase. The age range
for most studies was =18-=80 years; exceptions include
the study in older patients aged =55—=80 years; CANVAS,
which enrolled patients aged =30 years (with CV history)
or =50 years (with presence of CV risk factors) and had no
upper age limit; and the study in patients with moderate renal
impairment, which enrolled patients aged =25 years with no
specified upper age limit. Common exclusion criteria included
a history of diabetic ketoacidosis or type 1 diabetes; severe
renal impairment; history of myocardial infarction, unstable
angina, revascularization procedure, or a cerebrovascular
accident within 3 months of screening; uncontrolled
hypertension; and alanine aminotransferase level >2 times
the upper limit of normal (ULN) or total bilirubin >1.5 times
the ULN at screening, Details of the study design, including
randomization, blinding, and glycemic rescue therapy, have
previously been reported for the individual studies included
in these pooled datasets.!'*1517182020

All studies included in this analysis were conducted in
accordance with ethical principles that comply with the
Declaration of Helsinki and were consistent with Good
Clinical Practices and applicable regulatory requirements.
Study protocols and amendments were approved by the
Institutional Review Boards and Independent Ethics
Committees. All patients provided written informed
consent prior to participation in the studies.

Study endpoints and assessments
This post hoc analysis evaluated changes from baseline
in HbA, , FPG, body weight, and systolic and diastolic
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BP at week 52 in Population 1 (IN = 2313) and in a
subgroup of patients from India (# = 124); safety and
tolerability were assessed in these patients based on
adverse event (AE) reports through week 52. Since therapy
with canagliflozin and sitagliptin were not concurrently
initiated in Population 1 (i.e., patients in the placebo
groups of the monotherapy, add-on to metformin, and
add-on to metformin plus pioglitazone studies switched
to sitagliptin 100 mg after 26 weeks), direct comparisons
for efficacy parameters at week 52 cannot be made as
the placebo/sitagliptin group served as a control group
for safety purposes only. Therefore, efficacy findings
are reported for canagliflozin 100 and 300 mg, while
safety findings are reported for canagliflozin 100 and
300 mg and placebo/sitagliptin. Safety and tolerability
were also assessed in Population 2 (IN = 9439) and in
a subgroup of patients from India (#» = 1038) through
the primary time point of studies (i.e., week 26 or 52, or
the cut-off date of September 15, 2011 for CANVAS).
Documented hypoglycemia episodes, including
biochemically documented episodes (3.9 mmol/L) and
severe episodes (i.e., requiring the assistance of another
individual or resulting in seizure or loss of consciousness),
were also evaluated separately in patients from India in
Population 2 in the pooled placebo-controlled studies by
baseline use of AHAs associated with hypoglycemia, and
in the individual add-on to metformin versus glimepiride
study.

Statistical analyses

Efficacy analyses were conducted using the modified
intent-to-treat population, which included all randomized
patients who received 21 dose of double-blind study drug;
The last observation carried forward approach was used
to impute missing data; for patients who received glycemic
rescue therapy, the last postbaseline value prior to initiation
of rescue was used for analysis. An analysis of covariance
model, with treatment and stratification factors as fixed effects
and the corresponding baseline value for each endpoint as
a covariate, was used to assess primary endpoints. The least
squares (LS) mean changes from baseline were estimated.
Safety analyses included all reported AEs, regardless of
rescue therapy, and included all randomized patients who
received 21 dose of double-blind study drug.

REsuLTS

Patient disposition and baseline characteristics

Baseline demographic and disease characteristics were
generally similar across treatment groups within each
population [Tables 1 and 2]. Patients from India were
younger and tended to have a lower baseline body weight
and BMI compared with patients in the overall populations.

In Population 1, 23.9% of patients in the overall population
discontinued the study compared with 16.9% of patients
from India; rates of discontinuation with canaglifiozin
100 and 300 mg and noncanagliflozin were 21.4%, 20.4%,
and 31.7%, respectively, in the overall population and
14.3%, 15.9%, and 22.6%, respectively, in patients from
India. In Population 2, rates of discontinuation were similar
in the overall population and Indian subgroup (15.3% and
14.2%, respectively).

Efficacy

Glycemic parameters

Efficacy parameters were assessed in a pooled population of
patients from 4 Phase 3 studies (IN = 2313; Population 1) and
in a subgroup of patients from India (# = 124). Canagliflozin
100 and 300 mg provided clinically meaningful reductions
in HbA, _in the overall population and in the Indian
subgroup [Figure 1a]. In the overall population, LS mean
reductions in HbA,_with canagliflozin 100 and 300 mg
were —0.81% and —1.00%, respectively. In patients from
India, reductions in HbA, with canaglifiozin 100 and 300 mg
were —0.74% and —0.88%, respectively. Canagliflozin
100 and 300 mg also provided reductions in FPG in the
overall population and in the Indian subgroup |Figure 1b].
In the overall population, LS mean reductions in FPG
with canagliflozin 100 and 300 mg were —1.4 mmol/L
and —1.8 mmol/L, respectively. In patients from India,
reductions in FPG with canagliflozin 100 and 300 mg
were —1.0 mmol/L and —1.8 mmol/L, respectively.

Body weight and blood pressure

Both canagliflozin doses were associated with reductions
in body weight in the overall population and in the Indian
subgroup [Figure 1c]. In the overall population, LS mean
percent reductions in body weight with canagliflozin 100
and 300 mg were —2.9% and —3.6%, respectively. In patients
from India, mean percent reductions in body weight with
canagliflozin 100 and 300 mg were —2.5% and —3.2%,
respectively. Both canagliflozin doses also provided
reductions in BP in the overall population and in the Indian
subgroup [Figure 1d and e]. In the overall population, LS
mean reductions in systolic BP with canagliflozin 100 and
300 mg were —3.4 mmHg and —4.1 mmHg, respectively. In
patients from India, reductions with canagliflozin 100 and
300 mg were —3.4 mmHg and —4.4 mmHg, respectively.
Reductions in diastolic BP with canagliflozin 100 and
300 mg were —1.9 mmHg and —1.9 mmHg, respectively, in
the overall population, and —0.5 mmHg and —0.7 mmHg,
respectively, in the Indian subgroup.

Safety and tolerability
In Population 1, the overall incidence of AEs at week
52 was similar across treatment groups in the overall
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Table 1: Baseline demographic and disease characteristics in the overall population and in the Indian subgroup (Population 1)

Characteristic

Overall population

Indian subgroup

Non-CANA CANA100mg CANA300mg Non-CANA CANA100mg CANA 300 mg
(n=646) (n=833) (n=834) (n=31) (n=49) (n=44)

Sex, n (%)

Male 334 (52) 408 (49) 404 (48) 20 (65) 20 (41) 19 (43)

Female 312 (48) 425 (51) 430 (52) 11 (35) 29 (59) 25 (57)
Race, n (%)

White 470 (73) 591 (71) 610 (73) 0 0 0

Black or African American 28 (4) 43 (5) 48 (6) 0 0 0

Asian 82 (13) 103 (12) 100 (12) 31 (100) 48 (98) 44 (100)

Other* 66 (10) 96 (12) 76 (9) 0 1(2) 0
Mean (SD) age, years 56.3(9.8) 55.9 (10.1) 55.7 (9.5) 49.6 (10.1) 52.7 (8.2) 51.9 (8.4)
Mean (SD) HbA, , % 8.0 (0.9) 8.0 (0.9) 8.0 (1.0) 8.0 (0.9) 7.9 (0.8) 7.9 (1.1)
Mean (SD) body weight, kg 89.3 (21.7) 89.8 (22.3) 88.5(22.0) 71.0 (11.6) 66.5 (12.2) 67.6 (11.0)
Mean (SD) BMI, kg/m? 31.9 (6.4) 32.3(6.4) 32.0(6.5) 26.6 (3.7) 26.5 (4.1) 27.2 (3.8)
Mean (SD) waist circumference, cm 105.2 (15.6) 105.8 (15.7) 104.9 (14.8) 95.7 (13.2) 96.2 (14.6) 96.0 (11.9)
Mean (SD) eGFR, mL/min/1.73 m? 87.0 (19.8) 88.3 (19.0) 88.8 (18.9) 96.0 (19.7) 88.0 (18.0) 90.0 (22.4)
Mean (SD) duration of T2DM, years 7.5 (6.2) 7.2 (5.8) 7.4 (6.2) 5.0 (5.1) 4.5 (4.4) 4.0 (4.3)

*Includes American Indian or Alaska Native, Native Hawaiian or other Pacific Islander, multiple, not reported, and other. CANA: Canagliflozin, SD: Standard deviation,
BMI: Body mass index, eGFR: Estimated glomerular filtration rate, T2DM: Type 2 diabetes mellitus

Table 2: Baseline demographic and disease characteristics in the overall population and in the Indian subgroup (Population 2)

Characteristic

Overall population

Indian subgroup

Non-CANA CANA100mg CANA300mg Non-CANA CANA100mg CANA 300 mg
(n=3262) (n=3092) (n=3085) (n=349) (n=342) (n=347)

Sex, n (%)

Male 1924 (59) 1803 (58) 1766 (57) 229 (66) 210 (61) 208 (60)

Female 1338 (41) 1289 (42) 1319 (43) 120 (34) 132 (39) 139 (40)
Race, n (%)*

White 2382 (73) 2239 (72) 2236 (72) 3() 0 2 (1)

Black or African American 118 (4) 115 (4) 126 (4) 0 0

Asian 506 (16) 496 (16) 491 (16) 326 (93) 331(97) 334 (96)

Other” 256 (8) 242 (8) 232 (8) 0 (6) 11 (3) 1(3)
Mean (SD) age, years 59.7 (9.2) 60.0 (9.5) 60.0 (9.4) 56 4 (8.8) 57.1(8.3) 56 6(9.0)
Mean (SD) HbA, , % 8.0 (0.9) 8.0 (0.9) 8.0 (0.9) 8.2 (1.0) 8.2 (1.0) 8.2 (1.0)
Mean (SD) body weight, kg 89.7 (20.9) 89.8 (21.0) 89.5(20.9) 69.7 (11.4) 69.6 (12.7) 69.1(12.2)
Mean (SD) BMI, kg/m? 31.9 (6.1) 31.9 (6.0) 31.9 (6.1) 26.9 (4.7) 27.1(4.3) 27.1(4.2)
Mean (SD) waist circumference, cm 104.6 (14.4) 104.9 (14.5) 104.6 (14.2) 95.3 (10.4) 96.3 (12.1) 96.9 (11.8)
Mean (SD) eGFR, mL/min/1.73 m? 81.1(20.7) 81.5(20.4) 81.1(20.9) 83.4 (21.7) 82.5 (18.5) 83.0(20.6)
Mean (SD) duration of T2DM, years 10.4 (7.5) 10.7 (7.6) 10.7 (7.6) 10.2 (7.4) 9.9 (7.4) 9.9 (7.6)

*Percentages may not total 100% due to rounding, fIncludes American Indian or Alaska Native, Native Hawaiian or other Pacific Islander, multiple, not reported, and other.
CANA: Canagliflozin, SD: Standard deviation, BMI: Body mass index, eGFR: Estimated glomerular filtration rate, T2DM: Type 2 diabetes mellitus

population and in the Indian subgroup [Table 3]. In
the overall population, the incidence of AEs leading to
discontinuation with canagliflozin 100 and 300 mg and
noncanagliflozin was 4.6%, 4.0%, and 3.7%, respectively;
the incidence of serious AEs was 4.9%, 3.8%, and 5.7%,
respectively. In the Indian subgroup, 1 patient in the
noncanagliflozin group and no patients treated with
canagliflozin experienced AEs thatled to discontinuation;
4 patients in the canagliflozin 100 mg group and no
patients in the canagliflozin 300 mg and noncanagliflozin
groups reported serious AEs.

In Population 2, the overall incidence of AEs was higher
with canagliflozin 300 mg compared with canagliflozin
100 mg and noncanagliflozin in both the overall population

and in the Indian subgroup; the incidence of AEs
was lower overall in patients from India [Table 4]. In
the overall population, the incidence of AEs leading
to discontinuation was 4.2%, 5.6%, and 3.7% with
canagliflozin 100 and 300 mg and noncanagliflozin,
respectively; the incidence of serious AEs was 7.7%,
8.1%, and 8.3%, respectively. In the Indian subgroup, the
incidence of AEs leading to discontinuation was 1.8%,
4.0%, and 1.4% with canagliflozin 100 and 300 mg and
noncanagliflozin, respectively; the incidence of serious
AEs was 7.0%, 4.6%, and 6.9%, respectively.

In Populations 1 and 2, incidences of genital mycotic
infections in men and women were higher with canagliflozin
compared with noncanagliflozin in the overall populations
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Figure 1: Changes from baseline in (a) HbA, , (b) FPG, (c) body weight, (d) systolic BP, and (e) diastolic BP in the overall population and in the Indian
subgroup at week 52 (Population 1). FPG: Fasting plasma glucose, BP: Blood pressure, CANA: Canagliflozin, LS: Least squares, SE: Standard error

and in the Indian subgroups; these AEs were mild to
moderate in intensity, and few led to study discontinuation.
In Population 2, the incidence of genital mycotic infections
was lower across treatment groups in patients from India
than in the overall population. Rates of urinary tract
infections (UTIs) were generally similar across treatment
groups in the overall population of Population 1; in
patients from India in Population 1 (» = 124), UTT rates
were lower with canagliflozin 300 mg (2.3%) versus
canagliflozin 100 mg (14.3%) and noncanagliflozin (12.9%).

In Population 2, UTT rates were higher with canagliflozin
versus noncanagliflozin in both the overall population
and in the Indian subgroup. The incidence of osmotic
diuresis—related and volume depletion—related AEs was
higher with canagliflozin versus noncanagliflozin in the
overall population of Populations 1 and 2 and in the
Indian subgroup of Population 2; in the Indian subgroup
of Population 1, osmotic diuresis—related and volume
depletion—related AEs were each reported by only 1 patient
with canagliflozin 100 mg;
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Table 3: Summary of overall adverse events and selected adverse events in the overall population and in the Indian
subgroup at week 52 (Population 1)
Patients, n (%)

Overall population Indian subgroup

Non-CANA CANA 100 mg CANA 300 mg Non-CANA CANA 100 mg CANA 300 mg
(n=646) (n=833) (n=834) (n=31) (n=49) (n=44)
Any AE 444 (68.7) 582 (69.9) 561 (67.3) 22 (71.0) 36 (73.5) 32(72.7)
AEs leading to discontinuation 24 (3.7) 38 (4.6) 33 (4.0) 1(3.2) 0 0
AEs related to study drug* 97 (15.0) 204 (24.5) 216 (25.9) 7 (22.6) 13 (26.5) 10 (22.7)
Serious AEs 37 (5.7) 41 (4.9) 32 (3.8) 0 4(8.2) 0
Deaths 3(0.5) 1(0.1) 1(0.1) 0 0 0
Selected AEs
uTl 45 (7.0) 64 (7.7) 54 (6.5) 4 (12.9) 7 (14.3) 1(2.3)
Genital mycotic infection
Male 2(0.3) 23 (2.8) 20 (2.4) 0 1(2.0) 2 (4.5)
Female* 13 (2.0) 71(8.5) 73(8.8) 1(3.2) 5(10.2) 4(9.1)
Osmotic diuresis-related AEs® 9 (1.4) 59 (7.1) 53 (6.4) 0 1(2.0) 0
Volume depletion-related AEs 9 (1.4) 17 (2.0) 18 (2.2) 0 1(2.0) 0

*Possibly, probably, or very likely related to study drug, as assessed by investigators, ‘Including balanitis, balanoposthitis, genital infection fungal, and posthitis, *Including
genital infection fungal, vaginal infection, vulvovaginal candidiasis, vulvovaginal mycotic infection, vulvovaginal pruritus, and vulvovaginitis, 8Including dry mouth, dry throat,
micturition disorder, micturition urgency, nocturia, pollakiuria, polydipsia, polyuria, thirst, tongue dry, and urine output increased, - Including dehydration, dizziness postural,
hypotension, orthostatic hypotension, orthostatic intolerance, presyncope, and syncope. AE: Adverse event, CANA: Canagliflozin, UTI: Urinary tract infection

Table 4: Summary of overall adverse events and selected adverse events in the overall population and in the Indian
subgroup (Population 2)
Patients, n (%)

Overall population Indian subgroup

Non-CANA CANA 100 mg CANA 300 mg Non-CANA CANA 100 mg CANA 300 mg
(n=3262) (n=3092) (n=3085) (n=349) (n=342) (n=347)
Any AE 2160 (66.2) 2083 (67.4) 2133 (69.1) 206 (59.0) 206 (60.2) 219 (63.1)
AEs leading to discontinuation 121 (3.7) 129 (4.2) 173 (5.6) 5(1.4) 6 (1.8) 14 (4.0)
AEs related to study drug* 585 (17.9) 765 (24.7) 912 (29.6) 54 (15.5) 53 (15.5) 68 (19.6)
Serious AEs 271(8.3) 239 (7.7) 249 (8.1) 24(6.9) 24 (7.0) 16 (4.6)
Deaths 18 (0.6) 12 (0.4) 13 (0.4) 2 (0.6) 2 (0.6) 2 (0.6)
Selected AEs
uTl 141 (4.3) 171 (5.5) 175 (5.7) 13 (3.7) 21(6.1) 20 (5.8)
Genital mycotic infection
Malef 20 (0.6) 104 (3.4) 140 (4.5) 0 4(1.2) 11(3.2)
Femalet 31 (1.0) 161 (5.2) 162 (5.3) 1(0.3) 6(1.8) 7 (2.0)
Osmotic diuresis-related AEs$ 48 (1.5) 174 (5.6) 177 (5.7) 1(0.3) 2 (0.6) 5(1.4)
Volume depletion-related AEs 49 (1.5) 71(2.3) 105 (3.4) 0 3(0.9) 5(1.4)

*Possibly, probably, or very likely related to study drug, as assessed by investigators, fIncluding balanitis, balanoposthitis, genital infection fungal, and posthitis, *Including
genital infection fungal, vaginal infection, vulvovaginal candidiasis, vulvovaginal mycotic infection, vulvovaginal pruritus, and vulvovaginitis, SIncluding dry mouth, dry throat,
micturition disorder, micturition urgency, nocturia, pollakiuria, polydipsia, polyuria, thirst, tongue dry, and urine output increased, ' Including dehydration, dizziness postural,

hypotension, orthostatic hypotension, orthostatic intolerance, presyncope, and syncope. AE: Adverse event, CANA: Canagliflozin, UTI: Urinary tract infection

Among patients from India in the placebo-controlled studies
of Population 2 not on a background AHA associated
with hypoglycemia (» = 200), 4 patients experienced a
documented hypoglycemia episode with canagliflozin
100 mg over 26 weeks; no documented hypoglycemia
episodes were reported with canagliflozin 300 mg or
placebo, and no severe episodes of hypoglycemia were
reported in any treatment group [Supplemental Table 1].
Among those on a background AHA associated with
hypoglycemia (#z = 650), higher rates of documented
hypoglycemia were seen with canagliflozin 100 and 300 mg
versus placebo over 26 weeks (16.5%, 20.5%, and 11.8%,
respectively); the incidence of severe hypoglycemia was
1.4%, 1.9%, and 0%, respectively. In patients from India in
the study of canagliflozin as add-on to metformin (# = 109),
the incidence of documented hypoglycemia was lower

with canagliflozin 100 and 300 mg versus glimepiride
over 52 weeks (5.9%, 2.9%, and 24.4%, respectively),
despite HbA, reductions of 0.71%, 0.65%, and 0.50%,
respectively; the incidence of severe hypoglycemia was low
and similar across treatment groups.

DiscussioN

Findings from this post hoc analysis of pooled Phase 3
studies demonstrated that canagliflozin provided glycemic
improvements and reductions in body weight and BP in
patients with T2DM from India. In contrast to what was
seen in the initial analysis that included the CANVAS
substudies,/” canagliflozin provided dose-dependent
reductions in HbA _in patients from India, which
is consistent with findings across Phase 3 studies of
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canagliflozin.”*’ Similar to what has been reported in
studies of canagliflozin in other Asian populations,” !
canagliflozin was associated with reductions in body weight
in patients from India, despite the relatively lower baseline
body weight and BMI of these patients. The reductions
in body weight were consistent with those observed with
canagliflozin in the overall population and in other Phase 3

studies of canagliflozin in broader populations.”"

Because canagliflozin lowers blood glucose through
an insulin-independent mechanism, the glycemic
improvements and reductions in body weight and BP
provided by canagliflozin may be particularly beneficial
in treating Asian patient populations that generally have
a higher prevalence of insulin resistance and beta-cell
dysfunction.’! As canaglifiozin does not directly affect
insulin secretion or insulin sensitivity, it is expected that
canagliflozin would be similarly efficacious in Asian patients
compared with a broader population of patients with
T2DM, as demonstrated in this analysis. Incretin-based
therapies, such as dipeptidyl peptidase-4 (DPP-4) inhibitors
and glucagon-like peptide-1 (GLP-1) receptor agonists,
may lose effectiveness over time as insulin resistance
worsens and beta cells detetiorate.” Canagliflozin provides
reductions in HbA, comparable to what has been reported
with DPP-4 and GLP-1 agonists in Asian patients with
T2DMP**" and has been shown to improve model-based
indices of insulin sensitivity and beta-cell function with
sustained treatment.”*!

Canagliflozin was generally well tolerated in patients
with T2DM from India with a safety profile similar to
that seen in previous Phase 3 studies and in the overall
populations reported in the current manuscript.”*” In the
broader safety population (Population 2), the incidence of
male and female genital mycotic infections was lower in
patients from India compared with the overall population
and other Phase 3 studies of canagliflozin.”?" A similar
pattern of genital mycotic infections has been reported
in studies of canagliflozin in other Asian populations,?!
as well as in studies of other SGLT2 inhibitors in Asian
patients.?”*!
and volume depletion—related AEs was also lower across
treatment groups in patients from India than in the overall
Population 2.

I'The incidence of osmotic diuresis—related

In Population 2, the incidence of documented hypoglycemia
among patients from India not on background AHAs
associated with hypoglycemia was low across treatment
groups. Among patients from India on a background
AHA associated with hypoglycemia (i.e., insulin and/or
sulfonylurea), the incidence of documented hypoglycemia
was higher with both canaglifiozin doses compared with

placebo; the incidence of severe hypoglycemia episodes
was low across groups. These findings are consistent
with the overall population and other Phase 3 studies of
canagliflozin, in which the incidence of hypoglycemia
was low when canagliflozin was used in conjunction
with background therapies that are not associated with
hypoglycemia, and higher with background therapies
associated with hypoglycemia. !5

Limitations of this study include the relatively small sample
size of patients from India, the lack of a control group
for week 52 efficacy data, and the post hoc analysis of data.
Longer-term prospective studies would provide a better
assessment of the durability of canagliflozin in patients
with T2DM from India and would confirm that the efficacy
and safety findings from studies of canagliflozin in broader
patient populations also apply to these patients.

CONCLUSIONS

In summary, canagliflozin provided glycemic improvements
and reductions in body weight and BP and was generally
well-tolerated in patients with T2DM from India on a range
of background therapies.
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