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Absolute Risk of Ml is Higher in
Patients with DM
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Booth GL, et al. Lancet 2006;368:29-36.
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T2DM for > 15 Years Duration Confers a Similar Risk of
Fatal CHD as Prior CHD and No Diabetes

Relative Risk

[ Women Without History of CHD
20 [E Women With History of CHD 300 20 year follow-

up of 121,046
women aged 30
to 55 years in
Nurses’ Health

154 Study

HUF, etal. Arch Intern Med. 2001;161:1717-1723,
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Duration of DM, y

Jackson Heart Study: HR ajustados

T N Evens  Unadjusted HR Model 1 HR Model 2 HR
(95% CI) (95% C1) (95% CI)

Incident stroke

No diabetes or CKD 25 % T.00 (reference) T.00 (reference) T.00 (reference)

Diabetes but no CKD 431 17 3.23 (1.75 t0 5.97) 1.94 (0.96 to 3.93 1.83 (0.90 to 3.74)

but no diabetes 238 9 3.65(1.70t0 7.82) 243 (1.02 t0 5.74; 1.91(0.80 to 4.55]

Diabetes and CKD 184 19 1033(570t01873) 7.41 (387 to14.18)  6.23 (3.22t0 12.09)
[ Tricident coronary hearf disease

No diabetes or CKD 76 9 .00 T00 700

Diabetes but no CKD 409 17 223(126t0395) 159 (0.84t03.03) 136 (0.74 to 2.60)
[~CKD but no diabetes 215 9 243 (118105.05) 165 (0.73t03.75) 132 (0.58 to 3.00)

Diabetes and CKD 162 16 590 (3300 10.56) 432 (233 t08.04) 333 (1.79 to 6.20)
Cardiovascular morfality

No diabetes or CKD 2297 30 1.00 (reference) 1.00 (reference) 1.00 (reference)

iabetes but no CKD 45616 2
'CKD but no diabetes 257 22 7.00 (304 t0 12.13) 5,04 (270 t0 9.40) 422 (2.24 to 7.97)
Diabetes and CKD 201 30 1338(745t02056) 7.46 4.15t013.43) 6.4 353 t0 11.78)

Afkarian M. Clin J Am Soc Nephrol. 2016;11: early on line.




Doblamiento creatinina y riesgo de

eventos
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Outcome No DSC* DSC HR  95%Cl  Pvalue HRadi* 95%Cl  Pvalue
Cases Censored Cases Censored

Angina pectoris

Al @8l 25905 n 1213 LIS (064-204) 064 118 (066-210) 058

Females B2 11655 3 610 062 (020-194) 041 060 (019-190) 039

Males 399 14250 9 603 163 (083318 0.5 173 088-338) 0.1

CHF

All 1,009 25,699 60 1,043 359 (275469) <001 298 (227-389) <0.01

Females 85 11513 7 525 320 (15-476) <001 271 (182-404) <001

Males 524 1418 3 518 400 (280-577) <001 331 (230477) <001

Myocardial infarction

Al 487 26103 2 1,200 258 (165404 <001 253 (162-396) <001

Females 189 1752 3 5% 365 (205-651) <001 33 (185-593) <001

Males 298 14351 8 604 179 (0.88-3.65) o1l 1.84 (0.90-3.76) 0.10

Stroke

Al 932 25681 38 1,160 212 (152-295) <001 193 (138-269) <001

Females 29 153 n 576 234 (151-363) <001 209 (135-325) <001

Males 503 14158 16 584 186 (112-3.08) 002 1.70 (102-283) 004

TIA

All 563 26,014 15 1,219 139 (082-233) 022 132 (0.78-2.22) 030

Females 27 11662 8 613 145 (071-296) 031 131 (064269) 046

Males 96 14352 7 606 131 (061-279) 048 131 (061-279) 049

Schneider C. Clinical Epidemiology. 2016;8:177

Eficacia de iISGLT-2 en

latinos y en |a vida real

SGLT2 permite la reabsorcion de glucosa

renal

Lumen

Glucosa

S1 Tubulo proximal

esedly

—9>Glucosa

GLUT2




Hispanic/Latino cohort
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Non-Hispanic/Latino cohort
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Davidson JA. Ethnicity Dis. 2016;26:221

Las reducciones en la HbA,; después de iniciar dapagliflozina en los
DVR son congruentes con las observadas en ECA
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Las pérdidas de peso después de iniciar dapagliflozina en los DVR son

congruentes con las observadas en ECA

o
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Efecto en PAS

n  Baseline mean Difference vs placebo
seated SBP, mm Hg (SD) (95%01)
Overall population
Placebo 199 1513(68) —. -428(-65410-2.02)
Dapagifiozin 205 1510(7-9) —a
P blocker subgroup
Placebo 52 1514(69) —e— | -576(-102810-1.23)
Dapaglifiozin 51 1526(73) ——
Calcium-channel blocker subgroup
Placebo 56 150.0(64) —e— | 513(94710-079)
Dapaglifiozin 58 1501 (7-4) —a
Diuretic subgroup
Placebo 69 1518(69) e -238(-61610-140)
Dapaglifiozin 80 1511(86) —
-20 -10
Adjusted mean change (mm Hg)

Weber MA. Lancet Diab Endocrinol. 2016;4:211

Efecto en PAS en MAPA

n  Baseline mean Difference vs placebo
ambulatory SBP, mm Hg (SD)* (95%C1)
Overall population
Placebo 186 1492(127) —_— ~4-45(-71410176)
Dapaglifiozin 187 1465 (104) —
B blocker subgroup
Placebo 46 1498(116) —=— [-616(117010-062)
Dapaglifiozin 47 1461(111) —_—

Calcium- channel blocker subgroup

Placebo 52 1493(133) —
Dapaglifiozin 50 1463(96) —
Diuretic subgroup
Placebo 67 1488(138) —
Dapaglifiozin 75 1469(95) —a—

20 15 10 5
Adjusted mean change (mm Hg

EndoDrChen.co

-4-45(-930t0 0.39)

-492(-9.42t0-0-43)

)

""Weber MA. Lancet Diab Endocrinol. 2016;4:211




Population Hispanic/Latino cohort Non-Hispanic/Latino cohort
N 170 213 215 465 608 602
Baseline (%) 12571250 1259 1288 129.0129.8
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The CANVAS Program
(CANagliflozin cardioVascular
Assessment Study)

CANVAS Program

Initial Design

UL 95% CI <1.3

UL 95% CI <1.8

Evaluate
CV safety/
protection

CANVAS

Additional
14,000 for total
of 18,500

Initial 4500

_ EAIAS Propram




Final Design

CANVAS UL 95% CI <1.8 UL 95% CI <1.3
trial starts

Evaluate
CV safety CV safety
proved and
marketing
authorization

achieved

CANVAS Program
N = 10,142

CANVAS-R
n = 5812

CANVAS n = 4330

_ CANVAS Propiirs
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Randomization

CANVAS

Canagliflozin 300 mg

2-week

placebo run-in Canagliflozin 100 mg

Placebo

CANVAS-R

Canagliflozin 100 mg
with optional up-titration to 300 mg

2-week
placebo run-in

Placebo

_ CANVAS oo

Participant Inclusion Criteria

Patients with type 2 diabetes
* HbAlc 27.0% to <10.5%
* eGFR 230 mL/min/1.73 m2
» Age >30 years and history of prior CV event
OR
Age =50 years with =2 CV risk factors*

*Diabetes duration 210 years, SBP >140 mmHg on 21 medication, current smoker,
micro- or iminuria, or HDL chol ol <1 mmol/L.

_ CANVAS Proarien




Objectives

PRIMARY
CV death, nonfatal MI, or nonfatal stroke

SECONDARY
All-cause mortality
CV death

EXPLORATORY
Nonfatal MI
Nonfatal stroke
Hospitalization for HF
Hospitalization for HF or CV death
Total hospitalizations
Albuminuria progression
Albuminuria regression
Renal composite: 40% reduction in eGFR, end-stage renal disease, or
renal death

_ CRNVAS Propraen
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Hypothesis Testing Plan

CANVAS Program

Major cardiovascular events (non-inferiority)
+ Superiority*

(CANVAS and CANVAS-R)

All-cause mortality

Cardiovascular death

a o a CANVAS-R alone
Albuminuria progression

Cardiovascular death or hospitalization for
heart failure

Cardiovascular death

e Statistical Analysis Plan
CANVAS Program

Global Participation

North America s =, Europe
Canada \g’ o B « Luxembourg
USA b ~ « Czech Republic - Netherlands
< Dy b ’ - Estonia « Spain
1-‘\ N e . « France + Sweden
N \ ~ - Germany  Norway
) « Great Britain  + Poland
+ Hungary + Russia
- + Israel « Ukraine
30 Countries “‘ - Ttaly
= -
667 sites 4
P |
te
\l' 3 Asia Pacific
3 « Australia
| o . China
Latin America # India
- Argentina ’ ’ - Korea
Brazil - - Malaysia
« Colombia |+ New Zealand
* Mexico *+ Taiwan

_ CANVAS Propraes
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Enrollment and Follow-up

CANVAS CANVAS-R
4330 randomized 5813 randomized

Integrated CANVAS Program dataset

10,142 randomized*
(ITT population)

] i
‘ 4347 placebo ‘ ’ 5795 canagliflozin ‘
4327 (99.5%) | | 4163 (95.7%) 5773 (99.6%) | | 5571 (96.1%)
vital status completed vital status completed
known study known study

ne participant was randomized at 2 different sites and only

the first randomization is included in the ITT analysis set. CANVAS Program

Follow-up

CANVAS-R
108 weeks

CANVAS 296 weeks

CANVAS Program mean follow-up 188 weeks

Patients remaining on randomized treatment:
» Canagliflozin 71%

+ Placebo 70%

_ CANVAS Progiaes

Demographics and Disease History

Canagliflozin Placebo
n = 5795 n = 4347

Mean age, y 63 63
Female, % 35 37
Mean duration of diabetes, y 14 14
Hypertension, % 90 91
Heart failure (NYHA I-III), % 14 15
Cardiovascular disease, % 65 67

_ CANVAS Propirem
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Demographics (cont)

Canagliflozin Placebo
(n = 5795) | (n = 4347)

% %
Race
White 78 79
Asian 13 12
Black or African American 3 4
Other 6 6
Geographic region
North America 25 23
Central/South America 9 11
Europe 85 36
Rest of world 31 30

_ CANVAS Program

Baseline Therapies

Antihyperglycemic agents

Metformin 77 78
Insulin 50 51
Sulfonylurea 44 42
DPP-4 inhibitor 12 13
GLP-1 receptor agonist 4 4
Cardioprotective agents
RAAS inhibitor 80 80
Statin 75 75
Antithrombotic 73 74
Beta blocker 52 55
Diuretic 44 45

_ CRNYAS P

Baseline Risk Factors

Canagliflozin | Placebo
(n = 5795) |(n = 4347)

HbAlc, % 8.2 8.2
Body mass index, kg/m2 31.9 32.0
Systolic BP, mmHg 136 137
Diastolic BP, mmHg 78 78

Total cholesterol, mmol/L 4.4 4.4
HDL-C, mmol/L 1.2 1.2
LDL-C, mmol/L 2.3 2.3
Triglycerides, mmol/L 2.0 2.0

_ CAIVAS Proprim
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Effects on HbA1c

8.4
8.2
9
S 8.0
<
4 78
3 .
)
I 76
c
T
9 744
= Mean difference
7.2 -0.58%
. . 0y - -
= Placebo = Canagliflozin (95% CI, -0.61 to -0.56)
7.0 T T T T T T
0 1 2 3 4 5 6
Years since randomization
No. of patients
Placebo 4231 3854 2891 1014 899 805 695
Canagliflozin 5644 5211 4228 2206 2042 1889 1661
Mixed model for repeated measures (MMRM) analysis
CANVAS Program
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Effects on Systolic BP
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o 1347
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5 1327
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2

¢ 130

® Mean difference

2 Ll -3.93 mmHg
—e- Placebo == Canagliflozin (95% CI, -4.30 to -3.56)

T T T T T T

0 1 2 3 4 5 6

Years since randomization

No. of patients
Placebo 4247 3945
Canaglifiozin 5652 5293

Mixed model for repeated measures (MMRM) analysis

2979
4338

1038
2255

922 828 713
2092 1936 1675
CANVAS Program

Effects on Body Weight

92
Mean difference
5 97 -1.60 kg
= (95% CI, -1.70 to -1.51)
- 90
£
°
7] 89 7
3
- i
E 88
°
-] 87 4
c
3
= 86
—e— Placebo = Canagliflozin
85 T T T T
0 1 2 3 4 5 6
N Years since randomization
lo. of patients
Placebo 4245 3931 2977 1036 920 826 714
Canagliflozin 5651 5277 4331 2247 2086 1928 1669

Mixed model for repeated measures (MMRM) analysis

CANVAS Program
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Primary MACE Outcome

CV Death, Nonfatal Myocardial Infarction or Nonfatal Stroke

_. 20 Hazard ratio 0.86 (95% CI, 0.75-0.97)

9 18- P <0.0001 for noninferiority

~ p = 0.0158 for superiority

& 16

g 144

]

c 12

L]

= 10 |

B

3 8

2 6]

c

,g 4 ~— Placebo

e 2 — Canagliflozin
o T T T T T T

[ 1 2 3 4 5 6

No. of patients Years since randomization

Placebo 4347 4153 2942 1240 1187 1120 789

Canagliflozin 5795 5566 4343 2555 2460 2363 1661

Intent:to-treat analysis v
canvas progeam

Primary Cardiovascular Outcome by Study

Hazard ratio (95% CI)

CANVAS —— 0.88 (0.75-1.03)

CANVAS-R —— 0.82 (0.66-1.01)

CANVAS Program > 0.86 (0.75-0.97)
0.5 1.0 2.0

Favors  Favors
Canagliflozin  Placebo

-treat analysis '
CANVAS Program

MI Component of Primary Outcome
~ 20 | Hazard ratio 0.85 (95% CI, 0.69-1.05) —— Placebo
°\° 18 —— Canagliflozin
<
- 16
5
> 14
o 4
E 12
= 10
E4
3 87
8 6
c
2 4
® J
a 2

o T T T T T T

o 1 2 3 4 5 6

No. of patients Years since randomization
Placebo 4347 4187 2986 1255 1207 1146 812
Canagliflozin 5795 5625 4405 2602 2516 2425 1728

Intent-to-treat analysis '
CANVAS Program
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CV Death Component of Primary Outcome
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- 20 1 Hazard ratio 0.87 (95% CI, 0.72-1.06) —— Placebo
eQ 18 - = Canagliflozin
<
o 16
g
2 144
o 4
£ 12
e 10
=
z 87
2 6
c
2 4
5
o 27
o T T T T T T
o 1 2 3 a 5 6
No. of patients Years since randomization
Placebo 4347 4279 3119 1356 1328 1292 924
Canagliflozin 5795 5723 4576 2761 2710 2651 1904
Int t analy:
CANVAS Program
Stroke Component of Primary Outcome
~ 20 | Hazard ratio 0.90 (95% CI, 0.71-1.15) —— Placebo
°\° 18 =—— Canagliflozin
<
- 16 -
g
2 14 -
o |
c 12
© |
- 10
8
ER
FEEE
c
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o 27
[ T T T T T T
0 1 2 3 4 5 6
No. of patients Years since randomization
Placebo 4347 4197 3004 1274 1232 1177 829
Canaglifiozin 5795 5615 4414 2621 2543 2464 1751
Intent-to-treat analysis
CANVAS Program
All-Cause Mortality
~ 20 -| Hazard ratio 0.87 (95% CI, 0.74-1.01) — Placebo
$ 18 =—— Canagliflozin
<
- 16
c
9 144
9]
c 12
© -
o 10
E 4
H 8
2 6
c
2 4
®
o 27
o T T T T T T
o 1 2 3 4 5 6
No. of patients Years since randomization
Placebo 4347 4279 3119 1356 1328 1292 924
Canaglifiozin 5795 5723 4576 2761 2710 2651 1904
ntent-to-treat analysis
CANVAS Program
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Hypothesis Testing Outcome

Major cardiovascular events (non-inferiority) p <0.001

« Superiority* p = 0.0158

All-cause mortality p =0.24

Cardiovascular death Exploratory
Nominal effect estimates

Albuminuria progression

Cardiovascular death or hospitalization for
heart failure

Cardiovascular death

ed in the Statistical Analy:

CANVAS Program
Hospitalization for Heart Failure
- 20 | Hazard ratio 0.67 (95% CI, 0.52-0.87) —— Placebo
2 18 - —— Canagliflozin
<
= 16
g
S 14 -
L -
c 12
© .
e 10
s
z 87
2 67
c
o 4
]
o 27
o T T T T T T
o 1 2 3 4 5 6
No. of patients Years since randomization
Placebo 4347 4198 3011 1274 1236 1180 829
Canagliflozin 5795 5653 4437 2643 2572 2498 1782
ntent- reat analysis '
CANVAS Program

CV Death or Hospitalization for Heart Failure

20 4 Hazard ratio 0.78 (95% CI, 0.67-0.91) —— Placebo
18 - = Canagliflozin

16
14

12 4

Patients with an event (%)
"
(=]
|

T T T T
o 1 2 3 4 5 6

No. of patients Years since randomization

Placebo 4347 4202 3015 1281 1242 1184 831
Canaglifiozin 5795 5655 4442 2647 2577 2503 1782

tent-to-treat analysis

CANVAS Program
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Demographic Subgroups (Primary outcome)

Hazard ratio p value for
(95% CI) interaction
Age 0.26
<65y ot 0.91 (0.76-1.10)
265y —.— 0.80 (0.67-0.95)
Sex 0.80
Male o-i 0.86 (0.74-1.00)
Female —o—t 0.84 (0.66-1.06)
Race 0.40
White ot 0.84 (0.73-0.96)
Black or African American ~ F——————8—— 0.45 (0.19-1.03)
Asian —e—i 1.08 (0.72-1.64)
Other U N—— 1.01 (0.57-1.80)
Region 0.89
North America —— 0.84 (0.65-1.09)
Central/South America — 0.84 (0.53-1.33)
Europe o 0.80 (0.65-0.99)
Rest of the world —t 0.94 (0.75-1.18)
1
0.25 0.5 1.0 2.0 4.0
—_—
Favors Canagliflozin  Favors Placebo
CANVAS Program
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Risk Factor Subgroups (Primary Outcome)

Hazard ratio p value for
(95% CI) interaction
BMI 0.29
<30 kg/m2 —— 0.97 (0.79-1.20)
>30 kg/m? o 0.79 (0.67-0.93)
BP control 0.64
SBP 2140 mmHg or DBP 290 mmHg —o— 0.84 (0.70-1.01)
SBP <140 mmHg and DBP <90 mmHg ot 0.88 (0.74-1.04)
Duration of diabetes 0.33
210y ot 0.81 (0.70-0.95)
<10y —— 0.96 (0.76-1.22)
HbA1c 0.29
<8% —.— 0.94 (0.77-1.15)
28% - 0.80 (0.68-0.94)
eGFR 0.20
30 to <60 mL/min/1.73 m2 —— 0.70 (0.55-0.90)
60 to <90 mL/min/1.73 m? o 0.95 (0.80-1.13)
290 mL/min/1.73 m? —— 0.84 (0.62-1.12)
025 05 1.0 20 40

Favors Canagll

reat analysis

—
iflozin  Favors Placebo

CANVAS Program

Disease History Subgroups (Primary Outcome)

Hazard ratio

p value for

(95% C1) interaction
CV disease 0.18
Yes ot 0.82 (0.72-0.95)
No —— 0.98 (0.74-1.30)
Peripheral vascular disease 0.47
Yes ——i 0.75 (0.58-0.97)
No o 0.89 (0.77-1.03)
Heart failure 0.51
Yes —e— 0.80 (0.61-1.05)
No o 0.87 (0.76-1.01)
Amputation 0.36
Yes —_— 0.56 (0.28-1.13)
No romt 0.86 (0.76-0.98)
I E—E—
0.25 0.5 1.0 2.0 4.0

Favors Canagli

reat analysis

—
flozin  Favors Placebo

CANVAS Program

15
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Background Therapy Subgroups (Primary Outcome)

Hazard ratio p value for
(95% c1) interaction

Insulin use 0.96
Yes o 0.85 (0.72-1.00)

No -y 0.87 (0.71-1.06)

Statin use 0.45
Yes -, 0.84 (0.72-0.97)

No — 0.91 (0.71-1.16)
Antithrombotic use 0.86
Yes o 0.87 (0.75-1.00)

No —— 0.82 (0.61-1.09)

RAAS inhibitor use 0.38
Yes ot 0.88 (0.76-1.01)

No —— 0.77 (0.58-1.03)

Beta-blocker use 0.01
Yes —o—t 0.75 (0.64-0.88)

No —_— 1.04 (0.85-1.28)

YDei;Jretic use o—i 0.66 (0.56-0.79) <0.001
No ——— 1.11 (0.93-1.34)

T —

0.25 0.5 1.0 2.0 4.0

Intent-

CANVAS Program

Summary
Hazard ratio
(95% CI)

Primary cardiovascular outcome —— 0.86 (0.75-0.97)
CV death —e— 0.87 (0.72-1.06)
Nonfatal myocardial infarction e 0.85 (0.69-1.05)
Nonfatal stroke e 0.90 (0.71-1.15)

Hospitalization for heart failure — 0.67 (0.52-0.87)

CV death or hospitalization for heart failure —— 0.78 (0.67-0.91)

All-cause mortality —— 0.87 (0.74-1.01)

_—
0.5 1.0 2.0
— —
Favors Favors
Canagliflozin  Placebo
Intent-to-treat analysis | '
CANVAS Program

Qué hay y como se
compara con los otros
ISGLT-2? Como explicar el
beneficio?
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Canagliflozina  Placebo Placebo Empagliflozina

25mg

Edad 63.2 afios 63.4 afios 63.2 afios 63.2 afios

Mujeres 35.1% 36.7% 28% 28.1%

Tabaquismo 17.6% 18.1% NA NA

HTA 89.5% 90.6% 95.2% 94.7%

IcC 13.9% 15.1% 10.5% 9.5%

Duracién DM 13.5 afios 13.7 afios 57%>10 a 56% >10 a

Enfermedad 64.8% 66.7% 100% 100%

cv

Enfermedad 55.8% 57.2% 75.6% 75.3%

coronaria

ECV 19.2% 19.4% 23.7% 23.4%

Periférica 20.3% 21.6% 20.5% 221%

Hbalc 8.2% 8.2% 8.08% 8.06%

8/16/17

Key Outcomes in the CANVAS Program
and EMPA-REG OUTCOME

Hazard ratio (95% CI)

CV death, nonfatal myocardial infarction, —8—i; CANVAS Program
or nonfatal stroke —0—{ EMPA-REG OUTCOME
CV death ,_u_.' -
Nonfatal myocardial infarction I| 'n :|
Nonfatal stroke —
Hospitalization for heart failure —C—t
CV death or hospitalization for heart failure |:|l o~
All-cause mortality o °
Progression to macroalbuminuria* =
" —_——
Renal composite* —a—
T T T 1
*CANVAS Program endpoints comparable with 0.25 0.5 1.0 2.0
P —
EMPA-REG OUTCOME. Favors SGLT2i  Favors Placebo

Zinman Bet al. N Engl J Med.

Wanner K et al. N Engl J M

CANVAS Program

Contribucion de los iSGLT2

% CVDREAL

Hospitalizacién por € (Ne309.046] Todas las causas de muerte * (N=215,622)

Al countis comtined s only European counties Allcourtres combined Usonly European counties
Combined Combined

17



Hospitalizacion por Insuficiencia Cardiaca
Punto final primario &

% CVDREAL

Database N #ofevents HR (95%CT)
us 233,798 208 —_— 0.55(0.44,0.69)
Norway 25,050 278 —-— 0.62(0.49,0.79)
Denmark 18,468 167 —a— 0.77(0.59,1.01)
Sweden 18378 191 —.— 0.61(0.45,082)
T3 10462 16 ———s————— 036(0.12,1.13)
Germany 2900 1 —_— 0.14(0.03,0.68)
Total 309,056 961 - 0.61(051,0.73)

Favor SGLT2i «———+———» Favor oGLD
HazardRatio: 0.05 010 025 050  1.00 200

Para el puntofinal primario de hospitalizacién por insuficiencia cardiaca hubo con el Holeogenely p1aue .17
uso desde el inicio de iSGLT2 de un 39% (hazard ratio [HR], 0.61; p < 0.001) reduccién
significativa .

8/16/17

Todas las causas de muerte — Punto final
secundario

% CVDREAL

Database N # of events HR (95% CI)
us 143,264 250 —— 038(0.29,050)
Norway 25,050 364 —-— 055(0.44,0.68)
Denmark 18,468 323 —-— 0.46(037,057)
Sweden 18378 317 —.— 0.47(0.37,0.60)
UK 10462 80 —. 0.73(0.47,1.15)
Total 215622 1334 - 0.49(0.41,057)
Favor SGLT2i +——————» Favor oGLD.
Hazard Ratio: 0.5 050 100 2.0

Heterageneiy palue: 009

Punto final secundario de muerte por cualquier causa, los
iSGLT2 también fueron asociados con una incidencia de 51%
menos de muerte por cualquier causa (HR, 0.49; p < 0.001)
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Merge/DAPI

Merge/DAPI

Merge/DAPI

Merge/DAPI

Bonner C. Nat Med. 2015;21(5):512

8/16/17

SGLT2i G
A SR, | Plasma

> glucose

1 Glucosuria

1 Ketogenesis

1 Ketone body >
reabsorption (plasma)
hen.corm
Taylor SI. J Clin Endocrinol. Metab. 2015; epub junio.

150 12 4
.‘ ~
S~
125 ~e 10
E 100 4 & &1
o =
% H
2 75 © 6
@ K]
50 =4 4
2
Mean 88.2g/m* 74.5g/m® Mean 8.5cm/s 9.7 cmls
25 (SD) (22.0 g/m?) (19.1g/m?) 24 (SD) (1.6cmls) (1.2cmls)
P=0.01 P=0,002
[ — [ ——
Pre-EMPA Post-EMPA Pre-EMPA Post-EMPA

Figure 1—LV mass index and lateral e’ at baseline (Pre-EMPA) and at the 3-month follow-up
(Post-EMPA). A total of 10 patients were evaluated with each patient denoted by a specific color.
e’, early lateral annular tissue Doppler velocity; EMPA, empagliflozin.

Verma S. Diabetes Care. 2016. online sep 27
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BNP
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+ Placebo © Canagliflozin
-15.0% -16.1% —26.8%
(-27.4,-3.3)* (-28.8,-3.8)* (-42.3,-10.7)**
. 50 [ i i
as
g 40
&3 30
Se
£= T
Se 2 T
82 10 I 1 i
N { ——————————————— } ———————————————
c 2
gs "
=% 20+ T T \
26 52 104
n Time point (wk)
Placebo 187 165 155
Canagliflozin 402 389 341
Januzzi JL. JACC. 2017. Online June 8.
Troponina
+ Placebo @ Canagliflozin
-8.3% -11.9% -10.0%
(-14.0, -2.5* (-18.0, =5.6)* (-17.3,-2.6)*
= 50 i [ i
&%
ﬁE 40
&2 g
s c
Sz 2
§3 10 t
8
‘iﬁ 3 S — L S C S ¥
<
% £ -0 : !
= -20
0 26 52 104
n Time point (wk)
Placebo 172 145 140
Canagliflozin 343 328 293
Januzzi JL. JACC. 2017. Online June 8.
Galectin-3
+ Placebo © Canagliflozin
6.6% 51% 3.0%
o, 50 (3.7, 9.6 (2.0, 8.3 (-0.7,6.6)
A 40 [ [ —
&5 3
£2 o
] 10
s L s s
§ 8 O L e Foommmmmmmm e X
£g -0
=% 204 T T ]
0 26 52 104
n Time point (wk)
Placebo 172 145 140
Canagliflozin 343 330 294

Januzzi JL. JACC. 2017. Online June 8.
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Baartscheer A. Diabetologia. 2016; online oct 16.

Angll TET-1

Efecto en Na*-H*

O
T

[Na*], (mmol/l)
o~
[Na‘]c (mmol/l)
o~

5 Cariporide 5
EMPA Cariporic
4 4+
5 10 15 2 5 10 15 20
Time (min) Time (min)

Baartscheer A. Diabetologia. 2016; online oct 16.
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Desenlaces renales

Measurement of Renal Outcomes

Albuminuria
+ Urine albumin:creatinine ratio (UACR)

Progression/Regression of albuminuria
* Change in albuminuria class (normo-, micro-, macroalbuminuria) plus
>30% UACR change from baseline

40% decrease in GFR
* Sustained more than 40% decrease in estimated GFR (eGFR)

End-stage renal disease
« Reaching dialysis or transplantation or sustained
eGFR <15 mL/min/1.73 m2

Renal death
« Death due to kidney disease

_ CANVAS Progisen

Renal Baseline Characteristics
Similar for Canagliflozin and Placebo
Canagliflozin Placebo
(n = 5795) (n = 4347)
Mean eGFR, mL/min/1.73 m2 77 76
di Ik eatinine ratio, mg/g 12.4 12.1
ACE inhibitor/ARB use, % 80 80

_ CANVAS Prooin
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Low Renal Risk Population
High Percentage of "Normal” eGFR and Albuminuria

Canagliflozin Placebo
(n = 5795) (n = 4347)

Mean eGFR, mL/min/1.73 m2 77 76
290 mL/min/1.73 m?, % 25 24
60 to <90 mL/min/1.73 m?, % 56 54
45 to <60 mL/min/1.73 m?, % 14 16
<45 mL/min/1.73 m?, % 5 6

di: Ik i inine ratio, mg/g 12.4 12.1
Normoalbuminuria (<30 mg/g), % 70 70
Microalbuminuria (30 to 300 mg/g), % 23 22
Macroalbuminuria (>300 mg/g), % 7 8

_ CANVAS Propiren

8/16/17

Results

Biomarker outcome
» Change in albuminuria

_ CANYAS P

Change in Albumin:Creatinine Ratio (UACR)
Percent Change in UACR per Albuminuria Class (inset)

Normo Micro Macro

0%

50
-10%
45—
-20%
407 -30%

35 - -40%
-36%

Mean % difference

Geometric mean UACR
with 95% CI (mg/g)
W
o

-18%
(95% CI, -16 to -20)
0 1 2 3 a 5 6
Years since randomization

~o- Placebo  -= Canagliflozin
T T T

No. of patients
Placebo 4084 3775 2556 753 652 594 618
Canaglifiozin 5500 5103 3565 1689 1541 1408 1534

Mixed model for repeated measures (MMRM) analysis. '
Excluding those below detection level CANVAS Program
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Results

Renal intermediate outcomes
* Progression of albuminuria
» Regression of albuminuria

CANVAS Program

8/16/17

Progression of Albuminuria

~ 100- Hazard ratio 0.73 (95% CI, 0.67-0.79) —— Placebo

°

) S

g 90 = Canagliflozin
T 8o

g 70

[

c 60

© 4

P 50

E3 40

3

" 30

H 20

2

=4 10|

©

Qo o T T T T T T

o 1 2 3 4 5 6
Years since randomization
No. of patients.
Placebo 3819 3096 1690 724 626 548 303
Canagliflozin 5196 4475 2968 1730 1528 1354 775
CANVAS Program

Regression of Albuminuria

-~ 100 Hazard ratio 1.70 (95% CI, 1.51-1.91) — Placebo

$ 90 = Canagliflozin
<

2 80

9 70+

]

c 60

]

c 50

]

H 404

] 30

c

2 20

® 4

5 10

o T T T T T T
0 1 2 3 4 5 6
Years since randomization

No. of patients

Placebo 1257 913 426 163 144 123 59
Canaglifiozin 1679 1009 518 276 227 198 112
Intent-to-treat analysis

CANVAS Program
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Results

Composite renal outcome [confirmed and adjudicated]
* 40% decrease in glomerular filtration rate (GFR)

« End-stage renal disease

« Renal death

_ CANVAS Program

8/16/17

Composite of 40% Reduction in eGFR,
End-stage Renal Disease, or Renal Death

. 207 Hazard ratio 0.60 (95% CI, 0.47-0.77) = Placebo

§ 18 | = Canagliflozin
- Events (n)

- 16 |

c N

g 14 - 40% eGFR reduction 239

o 4 End-stage renal

12

c disease/renal death 2

o 10 -

s

= 8 -

3

[ 6 |

2

5 4

£ 2 —
o

o T T T T T T
o 1 2 3 4 5 6
Years since randomization

No. of patients

Placebo 4347 4227 3029 1274 1229 1173 819
Canaglifiozin 5795 5664 4454 2654 2576 2495 1781

Intent-to-treat analysis v
CANVAS Program

Renal Outcomes Summary

» Canagliflozin compared to placebo
- Induced sustained lowering of albuminuria
- Prevented progression in albuminuria
- Induced regression in albuminuria
- Reduced renal function loss events

» Conclusion

- These data suggest a potential renoprotective effect of
canagliflozin treatment in patients with type 2 diabetes at
high CV risk on top of ACE/ARBs

_ EAIVAS Program
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EMPAREG - renal

Empagitazin Placcbo
o withers) ra61000 o witheves) e/ 1000

Renal Outcome Measure o, nalzed (%) paienty o anaeed (%) painty Hazard Ratio(35% C1) PValue
ncidentorworseing nephropathy o cardowsculardesth 6754170 (162) 607 omeme %59 - 061 055-089) <0001
Incidentorworsring nephropathy sspmz 08 3882061 (88) 760 ot 061 053-070) <001
Progessonto macrosbuminuria o1y a8 oo 62 649 - 062 054-072) <0001
Doubling of serum crestiin evel accompried by eGFR Topsss 0 53 apnes 97 — 056 035079) <00
of 545 mijmin/ 173 m?
Inktiaton ofenshreplscement theapy basrEy 10 upmes 1 045 021-097) oo
Doubling of serum cestiin evel accompanied by eGFR npssen 6 npmey s - 034 (040-075) <ot
of <45 mimin/L73 7, inkiaton of enaeplacement
herap, o deathfom reldisesse
ncidntalbuminui inpatints with s norml abumin vl 143072779 515) 2525 T 1Y) 2660 05 087-104 0zs
atbaseine

ofis ok 05 1o 70 4o

Empaglifcrn beter Placebo bettr

EndoDrChen.com
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IDNT and RENAAL Trial
Comparison of Major Endpoints

RRR (%)
RENAAL IDNT
Losartan Irbesartan vs Irbesartan vs Amlodipine
vs control control amlodipine Vs control

Doubling of Creat, 20 (P=0.02) 23 (P=0.006) -4 (P=0.69)
ESRD, or death

Doubling of Creat 25 (P=0.006) 33 (P=0.003) P<0.001) -6 (P=0.60)

37
ESRD 28 (P=0.002) 23 (P=0.07) 23 (P=0.07) 0 (P=0.99)
Death -2 (P=0.88) 8(P=0.57) -4 (P=0.8) 12 (P=0.4)

(
CV Morbidity 10 (P=0.26) 9 (P=0.4) -3 (P=0.79) 12 (P=0.29)
& Mortality

Lewis EJ et al. N Engl J Med. 2001,345:851-60.
Brenner BM et al. N Engl J Med. 2001;345:861-9.

Potential Role of SGLT2 Inhibition in
Renoprotection

| ‘Proximal tubular sodium and glucose absorption and albumin |

‘Proximal tubular fractional ‘Proximal tubular cell glucotoxicity
reabsorption of sodium and albuminuria

Glucose- J Proximal

+ mediated tubular

I Activation of TGF I inflammation hypertrophy
and fibrosis and hyperplasia

v
[ J Hyperfiltration injury | J Progression of CKD |
Adapted from Komala MG, et al. Curr Opin Nephrol Hypertens 2013;22:113-119.

CANVAS Program
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A normal TGF B
appropriste macu afferent
afferent dema arteriole
arteriole normal s vasodilation

[ restored TGF

FR”A 9

afferent

0 it

normalization
of GFR

sGIT2 | sGLr-2
Normal physiology Hyperfiltration in early SGLT-2 inhibition reduces
stages of diabetic nephropathy hyperfiltration via TGF
EndoDrChen.com

Cherney DZI. Circulation. 2014;129:587
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1314-P — 2017 [Board 1314-P]
The Effect of Sodi I C 2 Inhibi on

Aldosterone Concentration in Type 2 Diabetes Mellitus

Clinical Treatment of

the ion of Plasma Renin Act

Technology -
Presented on Saturday, June 10, 2017 11:30 AM

Author(s): ICHIRO MORI, MARIKO TANGIKU, MASAYUKI FUWA, KEI FUJIOKA, DAIKI ANDO, TATSUO ISHIZUKA, Gifu, Japan

Objective: The purpose of this study is to examine alterations of plasma fenin activity (PRA) and aldosterone concentration (PAC) after treatment with SGLT2 inhibitor in

type 2 diabetes melitus (T2D).

Methods: We measured PRA and PAC after resting at supine position for 30 minutes in 18 T2D patients (age 6818 years old, men: female = 12:6) afer treatment with
dapagliozin: 1

SGLT2i (tofogifiozin: 9 cases, i

3 )
patients adjusted for age and sex from 2014 to 2016. Moreover, we could measure each metabolic parameter such as blood glucose, HbATc, urinary Nalcreatinine and
blood pressure, and PRA and PAC before and after treatment with SGLT2 for 1 month in 6 T2D patients. We analyzed these results with paired and unpaired t test

using JMP12.2.0.
Results: SGLT2i significantly increased PRA and decreased PAC levels compared with control

as follows; PRA in control group and SGLT2 group 0.9+0.5 ng/mirh and

5,889 ng/milh, p<0.04, PAC in control group and SGLT2i group 9944 pg/mi and 72436 pg/ml, p<0.05. Moreover, when we examined each metabolic parameter

before and after treatment with SGLT2i for 1 month in 6 T2D patients, each body weight, blood

pressure, and HbA1c was significanty decreased compared with before

treatmentin 6 TSD. 4). PRAValue SGLT2iwas
p<0.05), but not PAC.
Discussion and Conclusions: SGLT2i increases

with before (before 3.2543.13, after 5.9844.78,

secretion of

s y
renin, but not aldosterone. SGLT2H-nduced decreases in the circulating plasma volume, renal biood flow and osmotic diuresis also may affect stimulation of renin

secretion

Disclosure: 1. Mori: None. M. Tangiku: None. M. Fuwa: None. K. Fujioka: None. D. Ando: None. T. Ishizuka: None,

EndoDrChen.cor

Cambios en Hto y mejoria de

fiinridn renal

Normal state
N

Neural crest-derived
fibroblasts produce
erythropoietin

aais'n’ﬂl"

QR

Healthy renal

—
tubules

SGLT2inhibitor

Erythropoletin
——

EndoDrChen.cor

Diabetic state

High oxygen requirement of the
proximal tubules due to
excessive glucose reabsorption

Tubulointerstitial hypoxia

Transformation into
dysfunctional fibroblasts
producing less erythropoietin

Injured renal
tubules

Sano M. J Clin Med Res.2016;8:844
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EVENTOS ADVERSOS

EndoDrChen.cor

8/16/17

Adverse Event Collection in CANVAS Program

Pre-registration
« All adverse events

Post-registration streamlined approach

« All serious adverse events

« Adverse events leading to discontinuation
« Adverse events of interest

_ RS P

Adverse Events of Interest

» Prespecified
- Male genital mycotic infections
- Malignancies
- Photosensitivity
- Venous thromboembolism
- Fracture
» Added during trials

- Diabetic ketoacidosis (health authority surveillance for
class)

- Acute pancreatitis (health authority surveillance for class)
- Amputation (data monitoring committee advice)

— EAIVAS Program
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Serious Adverse Events, Adverse Events
Leading to Discontinuation & Hospitalizations

Event rate per
1000 patient-years

Hazard ratio

Canagliflozin Placebo (95% CI)
All serious adverse
L] -
events (n = 3280) 104 120 0.93 (0.87-1.00)
Adverse events leading
to discontinuation 35 33 o] 1.13 (0.99-1.28)
(n = 1025)
All-cause hospitalization 1ol
(n = 3486) 119 131 0.94 (0.88-1.00)
. —
0.5 1.0 2.0

— —
Favors Favors
Canagliflozin Placebo

_ CANVAS Program

Adverse Events (CANVAS)

Event rate per

1000 patient-years Hazard ratio

Canagliflozin Placebo (95% CI)

Female genital mycotic ~
infection (n = 196) 69 18 F——i  4.37 (2.78-6.88)
Urinary tract infection ~

(n = 440) 40 37 o 1.09 (0.89-1.34)
Hypoglycemia .

(n = 551) 50 46 Het 1.13 (0.94-1.35)
Osmotic diuresis

(n = 312) 34 13 i 2.80 (2.06-3.81)
Volume depletion ~

(n = 266) 26 19 e 1.44 (1.09-1.90)
Severe hypersensitivity/

cutaneous reaction 8 6 p—— 1.41 (0.87-2.28)
(n=287)

Hepatic injury .

(n = 90) 7 9 —— 0.81 (0.53-1.25)

T T T T 1
0.25 0.5 1.0 2.0 4.0 8.0
e

Favors Canagliflozin Favors Placebo

CANVAS Program

Adverse events consistent with urinary tract
infection
Placebo Empagliflozin Empagliflozin
(n=2333) 10 mg mg
(n=2345) (n=2342)
n (%) Rate n (%) Rate n (%) Rate
Events consistent with UTI 423 8.21 426 8.02 416 7.75
(18.1%) (18.2%) (17.8%)
Events leading to 10 0.17 22 0.37 19 0.31
discontinuation (0.4%) (0.9%) (0.8%)
By sex
Male 158 3.96 180 4.49 170 4.09
(9.4%) (10.9%) (10.1%)
Female 265 22.81 246 18.83 246 20.38
(40.6%) (35.5%) (37.3%)
Rate = per100 patient-years
f"“'i'r, EMPA-REG
“dhyihe ovtoomer
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Event rate per

1000 patient-years Hazard ratio

Canagliflozin Placebo  (95% CI)

Adverse Events of Interest Across Program

events (n = 50)
Photosensitivity
(n=22)

Male genital mycotic
infection (n = 503)
Venous thromboembolic

Adjudicated diabetic
ketoacidosis (n = 18)
Adjudicated acute

pancreatitis (n = 13)

35 11 =i 3.76 (2.91-4.86)
1.7 1.7 —t—i 0.96 (0.54-1.71)
1.0 0.3 p————t——i 2.71 (0.92-8.03)
0.6* 0.3 ey 2.33 (0.76-7.17)
0.5 0.4 ——————] 1.34 (0.40-4.41)

0.25 0.5 1.0 2.0 4.0 8.0
— —

Favors Favors
Canagliflozin Placebo

*5 patients reporting diabetic ketoacidosis (all on canaglifiozin) identified as having autoimmune
diabetes (positive GADA and mIAA or a reported history of T1IDM).

CANVAS Program

8/16/17

Date o )

Pro et
2%3‘6 2007 | 2008 218(1)y9 2010 | 2011 | 2012 21‘6[21“’ 5% 2015 ;:el::j'l:

64

Saxagliptin 7
Canagliflozin 137
Dapagliflozin 29
Empagliflozin ——) 6

Blau JE. Diab Metab Res Rev. 2017. Online Jul 24

Riesgo de DKA por reportes de FDA

s6LT2 Risk analysis [()sl::‘ I':“:::':::
inhibitors v elpun.
saxagliptin)
259 (192) Reports of acidosis (ketoacidosis) 477(71)
- Total Sales -
$1.5 billion (Approval — May, 2015) $38 billion
Risk
173 13
(Reports per billion Dollars of Sales)
Estimated Patient Years
345,000 8,740,000
- (Extrapolated from sales) e
0.75 (0.55) Reports per est. Thousand Patient Years 0.055 (0.008)

Blau JE. Diab Metab Res Rev. 2017. Online Jul 24
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Dinamarca 1995-2014

* Se excluyé a menores de 30 afios

* 415670 pacientes con 4045 episodios de DKA
(primer evento)
* Cetoacidosis:
* Drogas no insulina: 1.3 (1.2-1.5)
* Insulina monoterapia 6.0 (5.3-6.8)
* Insulina + orales: 3.0 (2.7-3.4)
* iSGLT-2 monoterapia: 0
* iSGLT-2 combinacién: 1.6 (0.7-3.5)
* De 1000 pacientes catalogados como DM-2, 1
tendra un ingreso por DKA por afio

Jensen ML. Diabetes Care. 2017;40(5):e57
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Lower-extremity Amputations

-~ 20 1 Hazard ratio 1.97 (95% CI, 1.41-2.75) — Placebo
2 18 - —— Canagliflozin
<
- 16
g
: 14
£ 12
- 10
= 8 -
3
2 67
c
2 4
® 4
> 2

0 T T T T T

[ 1 2 3 a 5 6

No. at risk Years since randomization
Placebo 4344 4217 3037 1289 1247 1194 844
Canagliflozin 5790 5634 4420 2618 2536 2460 1765

k communicated to health authorities, investigators, an

Increased
in 2016 based on IDMC letter.

providet

CANVAS Program

Highest Level of Amputation

Event rate per
1000 patient-years Hazard ratio

Canagliflozin Placebo (95% CI)

(AI'I' :";g';t)aﬁ“"s 6.3 3.4 ——i 1.97 (1.41-2.75)
Minor amputation (71%) 4.5 2.4 —— 1.94 (1.31-2.88)
Toe 3.4 2.2
Transmetatarsal 1.0 0.3
Major amputation (29%) 1.8 0.9 i 2.03 (1.08-3.82)
Ankle 0.04 0.07
Below-knee 1.2 0.6
Above-knee 0.6 0.2

— 1 1 T 1 1
0.25 0.5 1.0 2.0 4.0 8.0
— —

Favors Favors
Canagliflozin Placebo

— EAIUAS Propram
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Amputation Risk Factors - Multivariate
Analysis

Risk Factor at Baseline Hazard Ratio m

Amputation 20.9 (14.2-30.8)
Peripheral vascular disease* 3.1 (2.2-4.5)
Male 2.4 (1.6-3.5)
Neuropathy 2.1 (1.6-2.9)
HbA1c >8% 1.9 (1.4-2.6)
Canagliflozin treatment 1.8 ([leE=2a3))
Presence of CV disease S (1.0-2.3)

+  Predictors of amputation risk are similar in both arms

+ Canagliflozin treatment, independent of the risk factors, increased
amputation risk

Predictive on univariate analysis: nephropathy, insulin use, retinopathy, loop diuretic, eGFR, diabetes duration
Factors assessed but not significantly predictive: non-loop diuretic, smoking, SBP, hemoglobin, age

* Excludes amputations

_ CANVAS Program
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Amputaciones FAERS

* 66 amputaciones asociados a iSGLT2
* 57 asociados a canagliflozina
* 60 afios de edad, hombres
57 casos se sospechd como causa el iSGLT2
Duracion de tratamiento 1.5 afios
11% tenian pie diabético o heridas de pie diabético
14 casos tenian reporte concomitante de herida,
necrosis, gangrena o isquemia
23(36%) tenian al menos una caracteristica de sindrome
de pie diabético
Mayoria amputaciones fueron de ortejos pero hubo 13
por encima del tobillo

Fadini GP. Lancet Diab Endocrinol. 2017; online July 17

Diabetes indication Diabetes indication
Noinsulin
2 6q 1
3 p=0.016 0.0001
5§ 3
s g - B T
§E g ¢
2 3
5§05 ] J
S | =
< £ _
£ €L
Drug  Dapa- Cana-  Others Dapa- Empa- Cana-  Others
gliflozin _ gliflozin _ gliflczin gliflozin _ gliflozin _gliflozin
Numberof reports 0 2 3 839 0 2 19 181
Totalreports 4265 2183 G789 426100 3192 1736 7841 286224
g 4 B
2 p=0-005 p<0-0001
g £ Ll | —]
£ 8
: s
2 5 g
i I I
° 2 - -
= ! ES
§ — ==
Drug Dapa- Empa- Cana-  Others Dapa- Empa  Cana-  Others
gliflozin ~ gliflozin ~ gliflozin glificzin _gliflozin  gliflozin
Number of reports 0 2 17 310 0 2 10 56
Total reports 4265 2183 9789 426100 3192 1736 7841 286224

Fadini GP. Lancet Diab Endocrinol. 2017; online July 17

32



~
&

9
2
-Eg 20-
2 i
: =8
1 =
2 33w
= ==
a sg 5.
a [
Drug Dapa- Empa- (Cana-  Others Dapa- Empa- Cana-  Others
gliflazin  gliflozin  gliflozin glifiozin  gliflozin  gliflazin
Numberof reports 65 28 121 8809 29 n 7 3593
Total reports 4265 2183 9789 426100 3192 1736 7841 286224

8/16/17

Fadini GP. Lancet Diab Endocrinol. 2017; online July 17

Amputaciones en FAERS

* En las amputaciones con canagliflozina, hubo
mayor uso concomitante de IECA, drogas
antitrombdticas y otros antidiabéticos orales y
menos uso de insulina

Fadini GP. Lancet Diab Endocrinol. 2017; online July 17

Newly Identified Risk - Amputation

* The mechanism of increased amputation risk is unknown

* The US FDA issued a drug safety communication regarding
increased risk of amputation with canagliflozin

« The European regulatory pharmacovigilance risk assessment
committee (PRAC) noted that:

- ‘An increased amputation risk has only become apparent with
canagliflozin so far

- One large cardiovascular outcome study (DECLARE) is still on-
going for dapagliflozin

- Amputation events were not been [sic] systematically captured
within the completed large cardiovascular outcome study
conducted with empagliflozin (EMPA-REG)

- Hence, it is currently not possible to establish whether the
increased amputation risk is a class effect or not”

EMA PRAC assessment report. 9 February 2017.
http://www.ema. .eu/docs/en_GB/document_library/Referrals_document/st
hibitors_Canaglifiozin_20/European_Commission_final_decision/WC500227102.pd CANVAS Program
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Clinical Considerations - Amputation

» Caution in patients at high risk

» Canagliflozin EU Summary of Product Characteristics
(product label)
- 'As an underlying mechanism has not been established, risk
factors, apart from general risk factors, for amputation are
unknown

- However, as precautionary measures, consideration should be
given to carefully monitoring patients with a higher risk for
amputation events and counselling patients about the
importance of routine preventative foot care and maintaining
adequate hydration

- Consideration may also be given to stopping treatment in
patients that develop events preceding amputation such as
lower-extremity skin ulcer, infection, osteomyelitis or gangrene’

htty ww. s/ ary/EPAR,
_Product_Information/human/002649/WC500156456.pdf CANVAS Program

Low-trauma Fracture
-~ 20 7 Hazard ratio 1.23 (95% CI, 0.99-1.52) — Placebo
5 18 — canagliflozin
<
‘E 16 |
5 14
o
c 12
L
= 10
]
3 81
2 6
c
2 4
=1
a 2
0 T T T T T T
o 1 2 3 4 5 6
No. of patients Years since randomization
Placebo 4344 4182 2987 1263 1217 1162 817
Canagliflozin 5790 5606 4376 2566 2467 2373 1692

_ TS oo

Fractures

Event rate per
1000 patient-years Hazard ratio

Canagliflozin Placebo (95% CI)
Adjudicated low-trauma fractures

CANVAS Program
(Heterogeneity p = 0.003) 12 9.2 > 1.23 (0.99-1.52)

CANVAS (n = 271) 13 8.3 —— 1.56 (1.18-2.06)

CANVAS-R (n = 108) 7.9 10 r——t 0.76 (0.52-1.12)

All adjudicated fractures

CANVAS Program
(Heterogeneity p = 0.005) 15 12 <@ 1.26 (1.04-1.52)

CANVAS (n = 350) 17 11 ot 1.55 (1.21-1.97)

CANVAS-R (n = 146) 11 13 —.— 0.86 (0.62-1.19)

— T T 1 1
0.25 0.5 1.0 2.0 4.0 8.0

— —y
Favors Canagliflozin Favors Placebo

CANVAS Program
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Placebo
(n=2333) 10 mg 25mg
(n=2345) (n=2342)

n (%) Rate n (%) Rate n (%) Rate
Hepatic injury* 108 1.91 80 1.35 88 1.48

(4.6%) (3.4%) (3.8%)
Hypersensitivity* 197 3.59 158 2.75 181 3.14

(8.4%) (6.7%) (7.7%)
Bone fractures® 91 1.61 92 1.57 87 1.46

(3.9%) (3.9%) (3.7%)
Rate = per100 patient-years

EndoDrChen.com
A Lumbar Spine B Femoral Neck C Total Hip
Total Men Women Total Men Women Total Men Women
. 30 p=0.6321
£ 25 T
% 20] = ] N -
z P Lmn p02224 pﬁu
2 s 1.36 7 =0.1521
£ [ 096 [
s 1] Tow
E o] ow s |1
& 009 001
£ 00 —
© 05 049 -052
£ -1.0 085
£ -1s =HE
)
: -20 Placebo + Metformin
E -25 W Dapaglifiozin 10 mg + Metformin
=
Bolinder J. Diab Obes Metab. 2013;16:159
EndoDrChen.corm
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iSGLT-2 y riesgo de fracturas

O rato 95% C)

NUTTRTEREsUTISu AN

35



8/16/17

Malignancy
Event rate per
1000 patient-years Hazard ratio
Canagliflozin Placebo  (95% CI)
Neoplasms
- -
(n = 741) 21 20 1.00 (0.86-1.16)
Renal cancer
X . —————{ 2. .68-8.
(n=17) 0.6 0.2 — 2.39 (0.68-8.34)
Bladder cancer 1.0 1.1 ——y 0.90 (0.47-1.72)
(n=38)
(555_353‘7‘;"‘5" 3.1 2.6 p—to—i 1.17 (0.59-2.32)

T T Tt 1 1
0.25 0.5 1.0 2.0 4.0 8.0
—

—
Favors Favors
Canagliflozin Placebo

_ SANVAS Proprin

Renal Safety

Event rate per
1000 patient-years Hazard ratio

Canagliflozin Placebo (95% CI)

Serious renal-related 2.5 3.3 ——it 0.76 (0.49-1.19)
(n =83)

Serious acute kidney 1.6 2.5 ——i 0.68 (0.45-1.02)
injury (n = 58)

(S:rlo%)hvperkﬂlem"" 0.4 0.6  p———tmp——i 0.75 (0.27-2.11)

T T T 1 |
0.25 0.5 1.0 2.0 4.0 8.0
— —

Favors Favors
Canagliflozin  Placebo

_ CANVAS oo

Safety Summary

Canagliflozin use was associated with:
» Newly identified increase in risk of amputation
» Possible increase in fracture risk

» Adverse event profile otherwise consistent with known effects
of canagliflozin

_ EAIVAS Program
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Key Efficacy Outcomes in the CANVAS
Program

Hazard ratio (95% CI)

CV death, nonfatal myocardial infarction, —e—| P <0:0001 noninferiority
or nonfatal stroke P = 0.0158 superiority

CV death —o—4

Nonfatal myocardial infarction —eo—H

Nonfatal stroke e
Hospitalization for heart failure ——
CV death or hospitalization for heart failure ——
All-cause mortality ——
Progression of albuminuria ro-
Renal composite —

-t 1
0.5 1.0 2.0

—_— —
Favors Canagliflozin  Favors Placebo

_ CANVAS Program

8/16/17

Primary and Secondary Prevention?

Hazard ratio

(95% CI)
CV death, nonfatal myocardial
infarction, or nonfatal stroke
CV disease history (n = 6656) ——
No CV disease history (n = 3486) I——
All patients (n = 10,142) -
All-cause mortality
CV disease history ——
No CV disease history e
All patients —_ =
CV death
CV disease history —_——
No CV disease history I o
Al patients i
0.‘5 1.0 2‘.0

Favors Canagliflozin  Favors Placebo

_ CANVAS oo

Key Outcomes in the CANVAS Program
and EMPA-REG OUTCOME

Hazard ratio (95% CI)

CV death, nonfatal myocardial infarction, 1—8—i; CANVAS Program
or nonfatal stroke —0—{ EMPA-REG OUTCOME
——H
CV death —n—
. N —
Nonfatal myocardial infarction —C—
—_C=
Nonfatal stroke —O—
Hospitalization for heart failure —C—t
CV death or hospitalization for heart failure o
" —0—]
All-cause mortality o
Progression to macroalbuminuria* ——
g —o—
" —e]
Renal composite* —a—
T T T 1
*CANVAS Program endpoints comparable with 0.25 0.5 1.0 2.0
EMPA-REG OUTCOME. T Favors SGLT2i  Favore P

Favors SGLT2i  Favors Placebo

CANVAS Program
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Who Might Be

60 -

40

Incidence rate
(per 1000 patients over 5 years)

nefit?

u Placebo mCanagliflozin

23 fewer
patients per 1000 patients over 5 years

MACE Hospitalization Renal
for heart failure composite

CANVAS Program

8/16/17

Placebo Empagliflozin
(N=2333) (N=4687) | Rate difference
Rate/1000 Rate/1000 (95% CI) pvalue
patient-years | patient-years
[Cardiovascular death, non-fatal 439 374 -6.5(-12.6,-0.4) 0.04
myocardial infarction, or non-fatal
istroke (3-point MACE): primary
utcome
[All-cause mortality 286 194 -9.1(-13.8,-4.5) <0.001
[Cardiovascular death 202 124 -7.7(-11.6,-3.9) <0.001
Hospitalization for heart failure 145 94 -5.1(-84,-1.8) 0.003
Heart failure hospitalization or 30.1 19.7 -10.5 (-15.3, -5.6) <0.001
ccardiovascular death (excluding
fatal stroke)

-
o N » O ®
© © © © o

Incidence rate
(per 1000 patients over 5 years)

MACE

Benefits and Risk

mPlacebo mCanagliflozin

23 fewer

17 fewer 15 more

16 fewer
pati

Hospitalization Renal Amputation
for heart failure composite

CANVAS Program
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Benefits and Risk

W Placebo mCanagliflozin

NNT 43

23 fewer
patients

-
»
°

-
N
°
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o
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NNT 62 NNT58 NNH 66

Incidence rate
(per 1000 patients over 5 years)

3
©

16 fewer

17 fewer 15 more
b :

»
°

—— 5 above ankle
| 10 toes and
metatarsals

N
5}

°

MACE Hospitalization Renal Amputation
for heart failure composite

_ SANVAS Proprin

Number needed to treat (NNT) to prevent one death across
landmark trials in patients with high CV risk
[ ]
Simvastatin?! Ramipril? Empagliflozin
for 5.4 years for 5 years for 3 years
i
High CV risk High CV risk T2DM with high CV risk
5% diabetes, 26% hypertension 38% diabetes, 46% 92% hyp
Pre-ACEI/ARB era >80% ACEi/ARB >
Pre-statin era <29% statin >75% stal-
1994 2000 2015
1. 45 investigator. Lancet 1994; 344: 1383-89, http: -45.htm;
2. HOPE investigator N Engl J Med 2000;342:145-53, htty 'www.trialresultscenter.org/study2606- 116
HOPE.htm

Conclusiones

* El riesgo CV de todos los diabéticos no es igual,
depende de edad, tiempo de evolucién y funcion renal

* La eficacia en poblacidn hispanay en el mundo real es
similar a lo reportado en RCT

* Al menos 2 iSGLT han mostrado reduccién de eventos
CV: canagliflozina y empagliflozina

* Estos farmacos son nefroprotectores (afiadidos a
moduladores del SRAA)

* Aumento de riesgo de amputaciones menores, factor
de riesgo principal es la amputacién previa

* Riesgo de fracturas asociado a hipotensién postural
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Preguntas...

chenku2409@gmail.com

www.EndoDrChen.com
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