»

SGLT2 inhibition: dapagliflozin
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Case presentation

* 64 years old hispanic women diagnosed with
T2DM in 2005

* Initially treated with SU+metformin until
November 2007

* Switched to NPH+metformin

* November 2009: premix insulin bid +
metformin

e 2011: Basal bolus + metformin




Case presentation

* Since 2011, her hbalc has been 10%, 10.8%,
8.9%, 8.6%, 8.9%, 8.9%, 8.7%

* September 2014: hbalc 8.3%

* Total daily dose of insulin: 144 units (1.6 u/kg)

* Current weight 90 kg

* What are the treatment choices?
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Agenda

Normal kidney glucose homeostasis
SGLT-2 in diabetes mellitus

SGLT2 inhibitors

— Efficacy: focus on comparative efficacy (active
control)

— Safety
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Glucose reabsorption in a healthy person (plasma
glucose <180 mg/dL
or <10 mmol/L )

Glomerolus Proximal Convoluted Tubule

Proximal Distal
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Rothenberg PLetal.
1a Diabetes; 20-24 de sepriembre de 2010; Estocolmo, Suecia

SGLT2 allows glucose reabsorption
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SGLT sodium glucose transporters
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Glucose or galactose Glucose

Dietary intestinal absorption
of glucose and galactose
Renal glucose reabsorption

Renal glucose reabsorption

Modificado de Lee 1. e al. Kidney IntSuppl. 2007;72:527:535




Normalized levels of glucose transporters

Increase in number and activity of
transporters in T2DM

SGLT2 GLUT2 AMG Uptake

8 P<0.05 ~—— 2000
P<0.05
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Rahmoune H, et a.Diabetes. 2005/54:3427-3434.
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Renal glucose threshold is increased in patients

with type 2 diabetes
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*Sujetos con diabetes tipo 2 no tratados con émicos o después reposo

del tratamiento antihiperglucémico.
UGE, Excrecion urinaria de glucosa; PG, Glucosa plasmatica; GFR, Tasa de filtracion glomerular.

Poidori D et a. 201

29, 2010; Orlando, Florica.

Pol I 200
20.24 e septiembre de 2010; Estocolm, Suecia.

SGLTs Are Found Throughout the Body

Disease Associated with

s6LTL Smal intestine, heart, ~ Co-transports sodium, glucose and galactose  Congenital glucose-
trachea and kidney  across the brush border of the intestine and  galactose malabsorption
proximal tubule of the kidney syndrome
) Co-transports sodium and glucose in
gl REnRY the 51 segment of the proximal tubule Familial renal glucosuria
of the kidney
SGLT3 i’“ﬂ:'s' intestine, uterus, . \sports sodium (not glucose) Unknown
thyroid and testis
i Small intestine, kidney,
liver, Transports glucose and mannose Unknown
stomach and lung
S6LTS Kidney Unknown Unknown
Spinal cord, kidney,
S6LT6 brain, and small Transports myo-inosotol and glucose Unknown

intestine

Bays H. Curr Med Res Opin. 2009,25:671-681




SGLT-2 inhibitors

* Dapagliflozin: 5 mg and 10 mg

* Canagliflozin: 100 mg and 300 mg
* Empagliflozin: 10 mg and 25 mg

* Ertogliflozin

* Tofogliflozin
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Dapagliflozin Induced Cumulative Urinary Glucose Excretion
in Healthy Volunteers
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Komoroski Bl et al. Clin Pharmacol Ther. 200985:520-526.

Increase in Glucose Excretion Observed
Over 2 Years

-#-Dapa + MET -e-Glipizide + MET
N 393 386

BL Mean urine gluc:creatinine (g/g) 191 232

°

g

¢ Dapa+ MET

£ 2

£

I

o

g s

2 10

g

3 s

H Glipizide + MET

2 0

£

5 5

5 a6 12 18 2 % 4 52 65 3 o1 104

Study Week

Sample Size Per Time Point

Dapa+lET 303 379 355 362 352 337 320 319 305 264 240 228
Glip+MET 386 373 346 381 32 1 32 30 207 248 21 205

Repeated measures mixed model analysis.




DAPAGLIFLOZIN EFFICACY AND
SAFETY
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SHORT TERM DATA

HbAlc: Change from Baseline at Week 24
(Core Placebo-controlled Phase 3 Studies)

« Dapagliflozin 5 and 10 mg results in significant reductions in HbA1c at week 24
compared with placebo

L Add-on
ow Dose + DPP4i +INS
MonoTx  MonoTx  +MET  ‘(Cuen  +SU +TD (o)
B 72 1 s06 798 o 838 s
os
5 .
£ 02 .
g BT B B LB
i o 1L
g os
£ 06 I ] I T
S os I i
2 . .
2.0 £ : . . .

, H

21 - .
n= 66 68 61 65 72 13312134 223 225 142150 143 140 140 138 210 102 188

Dapasmg =Dapa10mg =Placebo

rescue (LOCF)




Body Weight: Change from Baseline at Week 24
(Core Placebo-controlled Phase 3 Studies)

+ D iflozin was i with clinically i weight loss
Add-on
Low Dose + DPP4i +INS
MonoTx MonoTx +MET (£MET) +SU +T2D {£0AD)
BL (kg) 86.9 902 85.9 90.1 814 863 938
S 3
3
8 2
ERN] 1 " - o n wis
£ ¥ F I
£ | t T
g - I ] H :
%‘ 4 * > *
=
g 5

67 68 62 69 75 137133136 223 224 142 151 145 140 140 139 210 192 188
Dapa 5mg =Dapa 10mg =Placebo

“Statistcally sgnificant vs lacebo; adjusted mean change from baseline using ANCOVA, excluding data afte rescue (LOCF).
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Decrease in body weight and fat at 24 weeks

Body composition evaluated by DEXA

Ain fat and lean mass(kg)

= Dapa10 + MET (N=89) ~e-Pbo + MET (N=91) at week 24 with DXA (SE)

Peso al inicio: 91.48 kg

05 Placebo  Dapa
+MET  +MET
00 N-79 N=82
(s}
< 05
by
210 an
o]
2
=20
= 'l
gas 20 22
230 LI
35 Fat
30 Lean mass
40—
1¢ 8 16 2

35
+* Estadisticamente significativo vs
placebo por el método Hochberg
(p<0.001)

** Estadisticamente significativo vs placebo (p<0.0001)

DXA = dual X-ray absorptiometry.

OVA, including data after rescue (LOCF)

Bolindereta. Clin Endocrinol Metob 2012 97: 020-1031

Changes in waist cicumference at 24 weeks(cm)

Placebo +Met (N=91) Dapa 10 mg + Met (N=89)

BL=104.53 BL=105.55

[ , BN . S
F R RN

&

Change in wasist cumference (cm) (SE)
2

251

o
=

*p=0.0143

Bolinder et . Clin Endocrinol Metob 2012 97: 1020-1031




Blood pressure change at 24 weeks

systolic blood pressure

0 4 8 12 16 20 24 Weeks
0
o Placebo
PEE- 2
£3ES
oL gR
ggic 4
g5 8 - Dapaglifiozina 10 mg
< 8 5
Diastolic blood pressure
0 4 8 12 16 20 24 Weeks

=3 [ 0

-
88E_
e S ET 2
52 g
%228
$228
£E2ET 4

6

Number of patients

D ina10mg 1014 1086 1070 963 975 871 949

Placebo 1217 1281 1247 1116 1137 1021 1096

Sjstrom CD. £5C 2012. 0P 3972
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Changes in Individual HbAlc and Body Weight in
Patients Receiving Dapagliflozin or Placebo

~65% of dapagliflozin-treated patients achieved reductions in both HbAlc and body weight

OPlacebo,n=677  Depagifozh 10 ey, n=677

Dapagiozn: 205% Dspagirzi 3%
Placso: | 236% Plasba: | 10.4%

Ghange in Body Weight, kg

Dapagiticzin:65.7% Dapagitozn 103%
Placeoo:  319% Plocebo:  185%
3 2 a4 o0 1 R

Change in HbAtc, %

7%, :1p

o 1 patient 3
Welght =—3.1 kg and 1 parient recelving dapagiioin 10 mg/d with AHBALC =0.2%, BWelght =20.7 kg
Hardy €, ot al. ADA 2012; postor 987-P.

Long term data
(> 6 months)




First line therapy: dapagliflozin vs
metformin XR
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Dapagliflozin in Combination with Metformin:
Change in HbAlc Over 24 Weeks

« D iflozin plus metformin der mean HbA1c reductions significantly
greater than either monotherapy
Dapagliflozin 10 mg was non-inferior to metformin for HbA1c reduction

Week 24 (LOCF)* change 1.4 (1.59, -1.29) .35 (-1.53, -1.18)
from baseline, B -1.45(-1.59, 1.31)* -1.19 (-1.36, -1.02)

adjusted mean (95% CI) -9--1.98 (-2.13,-1.83)t -2.05 (-2.23,-1.88)
E oo 1
£ @~ DAPA 10 mg + MET (n=202) 0.0 ¢ DAPA 5 mg + MET (n=185)
8505 & DAPA 10 mg (n=216) os DAPA 5 mg (n=196)
§3 MET (n=203) MET (n=195)
G810 -10
§= )
Ee-15 -15
FE

3
%820 -20
28
g
< .25+ 25+
o 8 12 16 20 24 o a 8 12 16 20 24
Study week Study week

P value < 0.0001; # DAPA 10 mg non-inferior to MET.

LOGF astobservation cared forward.

“Excludes post-rescue data.
AANCOVA model with treatment group as.
effoct and baseline value as covariate.

Henry R, et al, ADA2011; oral presentation 307-OR; Heny R, et al. IntJ Gl Pract. 2012,66(5):446-456.

Dapagliflozin in Combination with Metformin:
Change in Body Weight Over 24 Weeks

+ Mean weight loss with combination therapy and dapagliflozin monotherapy was more

than double the weight loss with metformin monotherapy

‘Week 24 (LOCF)* change -1.36 (- 1.83, - 0.89) -1.29 (- 1.76, - 0.82)
from baseline, & -273(-319,-227)8 -2.61(-3.07, - 2.15)
adjusted mean (95% C) o -333(-380,-286) -2.66(-3.14,-2.19)1

s A DAPA'S mg + MET (n=152)
E g 0. ~8-DAPA 10 mg + MET (n=209) B.Sl DAPA 5 mg (n=203)
25 o 4 DAPA 10 mg (n=219) 0.0 MET (n=200)
83 0. MET (n=208) 05
23 -10

2
5 -15
§8 .
ge 2.0
= 25
B -3.0°

-3.5¢
a0+
o a 8 12 24 o 8 12 16 20 24
Study week Study week

ip 0001, DAPA 10 mg sig: wET quental testing at a=0.05. “Excludes post-escue data.

+P value < 0.0001. DAPA + MET significant vs MET after sequential testing at a=0.05. ANCOVA mode! with treatment group as

' 0001, DAPA + MET vs MET quential testing a effect and baseline value as covariate

Henry R, et al, ADA 2011; oral presentation 307-OR.




Second line treatment
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DAPAGLIFLOZIN VS SU

Dapagliflozin Versus Sulfonylurea as Add-on to
Metformin: Change in HbAlc Over 208 Weeks

HbA1c durability was better with dapagliflozin than glipizide

— The rise from 52-208 weeks was less compared with glipizide, giving a significant
difference between treatments at 208 weeks

= Dapaglifczin + Metfornin s Gifizdo + Motfornin Weok 208 valuos

- 020% (95% C10.05,0.36)

D 0.30% 05% Gt 051, 0.09)
Changein "%

-0.00% (98% €t 0.25,005)
HbAte (%)*

Rescuo tharpy HOT avatabe

Roscus thorapy avalabs

G 6 r2is % w4 s 6 78 o1 s 17 1 13 6 0tz M5 208

FRyR—— Sty wosk
2 s »
kA kA ki

Del Prato'S, ot al. ADA 2013; poster 62:L5.
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Dapagliflozin Versus Sulfonylurea as Add-on to
Metformin: Change in Weight Over 208 Weeks

 Weight reduction with dapaglifiozin at 52 weeks was maintained up to 208 weeks, whereas
weight gain with glipizide at 52 weeks remained stable

07310 085005, 1.0

Chagein

i 19 4381 5 31, -4.0)
2

8,65 kg (05% O 430, -3.01)

06 1215 2 3 42 S 6 76 91 108 17 1w 13 15 f@ 12 15 208

Ssmpe i (cuding 6t st 4scse. 0 Study week
AR SN 400 » P 5
1 derived f d model.

Del Prato'S, ot al. ADA 2013; poster 62:L5.
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Dapagliflozin Versus Sulfonylurea as Add-on to
Metformin: Change in SBP Over 208 Weeks

Systolic blood pressure (SBP) was consistently lower with dapagliflozin than glipizide

-0.02 il (95% C&: 166, 1.61)

hangoin SBP -
N Dif. 3,67 mmig (95% C:-5.92,-1.41)

3,60 bl O5% CF 524, 244)

Lbhddd

T 2e 25 @ s & 75 @ 14 7 1w st fw@ 12 w5 28
Sy wosk

Sompl sz nchdingdota o sl .
oA 30 w 2 1=
“Data are adjusted d model,

Del Prato'S, ot al. ADA 2013; poster 62:L5.

Hbalc coefficient variation

a

0.59
048,071) @ DAPA +MET

07 T B GLIP + MET

06

03 028
04 0.23,032)

T

CoF of HbA1c' (%/year)
°
&

0.1 n=334n=332 n=228n=204
Full Completers
Analysis Set Analysis Set

Nauck MA. Diab Obes Metab. 2014;16:1111
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Dapagliflozin Versus Sulfonylurea as Add-on to
Metformin: Incidence of Hypoglycemia

The proportion of patients iencing hypogl! ia was signifi lower with
dapagliflozin than glipizide

P<0.0001

50 408
5 4
R
8
z
3
§ 20
&
10 35
0
DAPA Glipizide
+MET +MET

Nauck M, et al. Diabefos Care. 2011:34(8):2015-2022.
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COMPARED WITH DPP-4
INHIBITORS

SAXA+DAPA SAXA+MET DAPA+MET

+MET
Baseline, % 8.93 9.03 8.87
n® 158 143 151

e
o

5

Adjusted Mean (95% Cl) Change
From Baseline in HbA4¢, %
L L
@« o

»
o

—0.59% (-0.81%,—0.37%)
P <0.0001

~0.27% (-0.48%, ~0.05%)
P=00166

Rosenstock J. Diabetes Care. 2015;38:376
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Estudio de tratamiento agregado a MET (CANA vs. PBO; SITA) (DIA3006)
Estudios comparativos de CANA
Semana 52: A1C (LOCF)

Basal (%) 7.9 8.0 7.9

B CANA 100 mg  BICANA 300 mg

EISITA 100 mg

basal en A1C (%)

Cambio en la media de LS desde la

8
0.00% (95% C1:-0.12,0.12]"

~0.15% (95% C1:0.27, -0.03)’
“Noinferior con respecto a SITA (Imite superior del 95% CI <0.3%)

‘Superior v. SITA (limite superior del 95% C1 <0.0%).

Al ANAcanaglifozing; LOCE=Gltima observacidn adelantada; LS=cuadrados minimos;
SiTAssitagiiptina,

Lavalle-Gonzalez FJ, et al. Diabetologia. 2013. doi:10.1007/500125-013-3039-1.
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Empagliflozina vs sitagliptina

A 8 00001 5 Plccbo 0-228)
82 o4 oo S Empagifcin 10m (226)
00001 . Sisgiptin (o2
B 0] £ possw tealptin (022
— p-01060
7 e

Aot meanib, ()
Adusted mean change rom baseline inkbA, (%)

797 o Placebo
sol > itaintong o
o Empgitoin 5
pEey ‘ ‘ X -
: 7 3 3 ) Gremen 79 7@ 7% 79
Patients assessed Wk
P 212 zn 1 i 8
erpagitriniomg 215 s 111 0 203
Crpeaifoin 33 31 = o o B
Stgiptn 220 n = B i
Roden M. Lancet Diab Endocrinol. 2013;1:208
A B [4

s
e
(ot
posiz
- o P<0-0001
£ —
£ z
it :
H §5 §
: i i
H £: H
i s :
H ax
. 2
soemen 782 74 78 3 Giemen 7 5o w2 wo
[, i ot
[t S [t - Dtoesian s o220

Empagificein 25 mg (1=224)

pagificein 25 mg (1=224) in 25 mg (-224)
N Sitagiptin (273)

Stagiptin (n-221) . Sitagiptn (0-273)

Roden M. Lancet Diab Endocrinol. 2013;1:208
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Third line of treatment
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Dapagliflozina added to sitagliptina
and metformin

B 1.2+
c 0.8+
g2
£3
BE o4y
g8 |
28
3° .04
2
0.8 -
S — ; : )

Study week
Sample size per time point
PLA+ SIT 110 110 105 102 78 56
DAPA10mg+SIT 110109 104 106 90 82
Treatment group
o—e—e (N=111)PLA+SIT

50 41 31
7 67 61

=—a—a (N=110) DAPA 10 mg + SIT

Jabbour SA. Diabetes Care. 2014;37:740

Dapa + saxa vs dapa vs saxa

25
A @ SAXA+DAPA+MET
-
. e SAXA+MET
5 -8~ DAPA+MET
£ 85
T
my
4 8o
€
§
3
= s
7.0 T T T T T T

- 0 6
Weeks
Number of patients with measurements?
SAXA+DAPA+MET 174 176 174
SAXA+MET 173 175 174
DAPA+MET 171 172 17

1 18 24

169 165 158
165 155 143
163 159 151

Rosenstock J. Diabetes Care. 2015;38:376
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Saxa + dapa effects on glucagon and
insulin

Gasinepgnl 2% 2e0 2 Baseine, yil 7184 7218 734
L i s W 1 it 4o
000 1500
5, ™ 1000
5% 1
EH 50
%28 ]
£ I .
EEH T ]
i
HH o 50
F 1 4000
2000 —
127 pgimL. (4176, 1429) ~1500. 1
[ 0]
P 1762 L (2528, 1044
W SAXA:DAPASMET
720 SAXAMET 102 i (841,630

[ DAPA+MET

Hansen L. Endocr Pract. 2014;20:1187
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Add on to insulin therapy

Dapagliflozin as Add-on to Insulin: Change
in HbA1c Over 104 Weeks

« Dapagliflozin added to insulin for 104 weeks enabled sustained reductions in HbA1c*

s DAPA Slmg 1 INS —B-DAPA 10me 41N

Week 104 adjusted mean change,
(95% CI)

-0.43 (~0.58, -0.28) [placebo]

-0.64 (~0.78, ~0.50) [DAPA 2.5 mg]
-0.78 (-0.92, -0.65) [DAPA 10 mg]

Change in Mean HbALe (%)
n

ST period LT porod 1 LTperod 2
Visnema 2 e & ) 5 i
Study Week

ncluding data ftr nsuln uptration
Wilding et a.Diobetes Obes Metab. 2013; pub ahead of pin.
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Dapagliflozin as Add-on to Insulin: Change
in Daily Insulin Dose Over 104 Weeks

Insulin requirement increased progressively in the placebo group but remained stable
over 104 weeks in the dapagliflozin groups

Week 104 adjusted
mean change, (95% CI)

18.3 (13.7, 22.9) [placebo]

4.1 (0.2, 8.4) [DAPA 2.5 mg]

0.8 (5.1, 3.5) [DAPA 10 mg]

Dapagliflozin as Add-on to Insulin: Change
in Body Weight Over 104 Weeks

Dapagliflozin added to insulin for 104 weeks enabled sustained reductions in body

weight*
e rs b s DS DA s
i o N ) Week 104 adjusted mean change,
N kg (95% Cl)
] I ) 1.83 (1.05, 2.61) [placebo]

:

Rody Wetght (ke)

T -0.99 (-1.71,-0.27) [DAPA 2.5 mg]

150 (~2.21, ~0.78) [DAPA 10 mg]

23/6/15

“ncluding o uptization
Wilding et a.Diobetes Obes Metab. 2013; pub ahead of pin.

ADVERSE EVENTS
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Hypoglycemia

23/6/15

Events of Hypoglycemia, By Study Type
* In monotherapy and add-on to metformin, pioglitazone, and DPP-4 studies, the rate of
hypoglycemia was similar on dapagliflozin versus placebo

* Anincreased risk of hypoglycemic events is observed when used as add-on to SU and insulin (agents
with known side effects of hypoglycemia)

Ll
2 DAPA 10 mg

Events (%)

Comparator
15

DapavsSU  Dapavs MET Monotherapy  Add-onto Add-ontoTZD Add-onto| Add-ontoSU Addonto NS
faddonto MET PR\

L men I J

T
Active comparator studies* Placebo-controlled studies

*Data from individual studies, excluding data after rescue; PAdjusted percent using modified logistic regression analysis

378079 pct

GENITAL AND URINARY INFECTIONS
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Events of Urinary Tract Infections

« A small increase in events of UTIs was reported with dapagliflozin versus placebo
- Events of UTIs were more common in females than males
- Most events were mild or moderate in intensity
- Pyelonephritis was rare and balanced between treatment groups (0.1% dapaglifiozin vs 0.2%

control)
Placebo-controlled pool Placebo-controlled pool
(short-term) (short- plus long-term)
[ oara 10mg | poo | oapatoms | pao |
N=2295 N=2026 N=1956
Events of UTI, n (%) 110 (4.7) 81(3.5) 174 (8.6) 121 (6.2)
N=1003 N=952 N=852 N=799
Females, n (%) 85 (8.5) 64 (6.7) 121 (14.2) 86 (10.8)
N=1357 N=1343 N=1174 N=1157
Males, n (%) 25 (1.8) 17 (1.3) 53 (4.5) 35 (3.0)

23/6/15

378079 0t

Events of Genital Infections

« Genital infections were reported more frequently with dapagliflozin versus placebo
- Events of genital infections were more common in females than males
- Most frequently reported genital infections: vulvovaginal mycotic infection, balanitis and vaginal

infections
Placebo-controlled pool Placebo-controlled pool
(short-term) (short- plus long-term)
[ oara 10mg | oo | opatoms | peo |
N=2295 N=2026 N=1956
Genital infection, n (%) 130 (5.5) 14 (0.6) 156 (7.7) 19 (1.0)
N=1003 N=952 N=852 N=799
Females, n (%) 84 (8.4) 11(1.2) 98 (11.5) 15 (1.9)
N=1357 N=1343 N=1174 N=1157
Males, n (%) 46 (3.4) 3(02) 58 (4.9) 4(0.3)

378079 pct

Genital infections: number of
episodes

100
90

80

60 >4 episodios

50

1 2-3 episodios
40

1 episodio
30
20
10

Dapagliflozina Glipizida
Nauck MA. Diab Obes Metab. 2014;16:1111
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Canagliflozina — Urinary and
genital infections

Incidence of urinary and genital infections (DS1)

_ Canagliflozina 100 mg Canagliflozina 300 mg
Genital infections 0.6% 4.2% 3.7%
—Men
Genital Infections 3.2% 10.4% 11.4%
- Women
Urinary infection 4.0% 5.9% 4.3%

Empagliflozina — Genital and
Urinary Infections

Incidence of Urinary and Genital Infections

_ Empagliflozina 10 mg Empagliflozina 25 mg
Genital infections 0.4% 3.1% 1.6%

—Men

Genital Infections 1.5% 5.4% 6.4%

- Women

Urinary infections 7.6% 9.3% 7.6%

RHIBITORS Riser Taylr and HarrsPHARMACOTHERAPY

BONE SAFETY
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BMD Percent Change from Baseline*

A Lumbar Spine B Femoral Neck C Total Hip
Total Men Women | Total Men Women | Total Men Women
06321
P . o
— 136 — p0307
i oz T2 rosrst
I 096 — —
060 T
047 s |1
009 ol o 04708
049 l . ‘ 052 i
035
l -Lis
o
Placeho + Metformin J
I Dapaglifiozin 10 mg + Metformin

Bolinder J. Diab Obes Metab. 2013;16:159
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Events of Fracture

The proportions of patients with fractures were small and balanced for dapagliflozin versus
placebo

Placebo-controlled pool Placebo-controlled pool
(short-term) (short- plus long-term)
P 10 mg P 10 mg

N=2360 N=2295 N=2026 N=1956

Events, n (%) 8(0.3) 17(0.7) 23 (1.1) 32 (1.6)

378079 o,

RENAL FUNCTION
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Renal Function: eGFR Mean Change
from Baseline

+ Mean eGFR decreased initially by week 1 and then gradually increased toward eGFR
baseline values over several weeks; mean eGFR values remained stable thereafter

Weelk 24 Week 102

St 2 !
E £ 1 1
S& 4 ! —e—DAPA !
ES I I
xS ~#~Placebo
g5 6 ! !
@ § 1 1
8 1 I
o 12 2 0 63 76 8 102
[ 12 24 3 WeMEES) 5 s g6 108
#0n= 1955 o en 1558 605 ses st s
oAPAOmER= 2026 w1 177 1663 2 62 65 627

23/6/15

378079 0t

Renal Function: Events of Renal
Impairment

+  AEs of renal impairment/failure were more frequent in subjects receiving
dapagliflozin 10 mg versus placebo
— Most events were of mild or moderate intensity, were transient and were not
accompanied by marked abnormalities of renal function

Placebo-controlled pool Placebo-controlled pool
(short-term) (short- plus long-term)
atoma L pB0 _Loaratoms L poo |

N=2295
Events, n (%)* 76 (3 2) 42 (1.8) 136 (6 7) 82 (4 2)

“Incidence Ags

378079 pct

Empaglifiozina - Changes in
creafinine and eGFR

Combined data from 4 24 week placebo controlled studies

Creatinine (mg/dL) Change at 12 weeks | Change at 24 weeks

Placebo (N=825) 0.00 0.00
Empagliflozina 10 mg 0.85 0.02 0.01
(N=830)

Empagliflozina 25 mg 0.8

(N=822)

eGFR (mL/min/

1.73m?)

Placebo (N=825) 87.3 03 03
Empagliflozina 10 mg 87.1 -1.3 -0.6
(N=830)

Empagliflozina 25 mg 87.8 -14 -1.4
(N=822)

1. Jardiance Prescribing information, 2014
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CHANGES IN LIPID PROFILE

23/6/15

Laboratory Data: Lipids

+ Small mean changes from baseline in fasting lipid levels were observed with dapagliflozin 10

mg after 24 weeks of treatment

s HDAPA 10 mg Placebo
60

6
o
£
3 4
% 25 29 I 27
ET 2 13
- 10 £
3 T T I T T
£3 , 10 a4
§
I
]
&

6

Total LbL-C Non-HDL-C HDL-C
Cholesterol

BLmean(mg/dl) 1819 180.6 1012 100.7 1369 1353 450 453
n 1851 1747 1840 1736 1851 1747 1851 1748

TG

1871 177.2
1844 1736

379659 pct

Canagliflozin: Changes in lipid profile

Dataset from placebo controlled studies
Percentaje change from basal values to week 26

LS Mean % Change

<8

HOL-C = Colesterol HDL: LDLG = GolsterolLDL; LS =

@ Placebo
M Cana 100
® Cana 300

fcacy and Safty. FDA Sides forthe Encocrinologic

Janary 10, 2013,
2014

¥ %6233 i

22



Empagliflozina -
Changes in LDL

« Dose related increases in LDL in patients treated with empagliflozin

% change vs basal values

7,0%
6,0% 6,5%

5,0%

4,0%

3,0%
2,0% - 2,3%
1,0%

0,0% -

Placebo Empaglifiozina 10 mg  Empagliflozina 25 mg

1. Jardiance Prescribing information, 2014
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POSTURAL HYPOTENSION

Events of Volume Depletion

« Events of volume ion (hypotension/hypovolemia/dehydration) were infrequent but
more common in patients treated with dapaglifiozin than placebo
- Most events were mild of moderate in intensity

- In the short-term and short- plus long-term placebo-controlled pool, most events were
“hypotension” in the dapaglifozin 10-mg (0.6% and 0.9%) and placebo (0.2% and 0.3%) groups,
respectively

Placebo-controlled pool Placebo-controlled pool
(short-term) (short- plus long-term)
DAPA 10 mg DAPA 10 mg
N=2360 N=2295 N=2026 N=1956
Events, n (%) 27 (1.1) 17 (0.7) 38 (1.9) 27 (1.4)

« In the all phase 2b and 3 pool, serious AEs of volume depletion were infrequent and
occurred in 6 (0.1%) patients treated with dapagliflozin and 8 (0.2%) patients treated
with control

378079 pct
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Tiempo al evento: EA de volumen intravascular reducido
Grupo de datos amplio hasta el 01 de julio de 2012

23/6/15

Estimacion de KM
6.

12 semanas

26 semanas

9% estimado de sujetos con un evento
CconaoNNw®EASG®

CANA 300 mg

CANA 100 mg

Non-CANA

S oy o &

o
s4--
»
I3

Sujetos en riesgo
Sin CANA 3262 3097 2861

T
36 44

T
52

Tiempo (semanas)

T T
64 76 84 104

2679 2580 2506 1639 1303 995 344
CANA100mg 3092 2954 2791 2666 2582 2532 1750 1395 1060 369
2564 2491 2442 1671 1345 1014 370

CANA300mg 3085 2866 2692

Risk factors: AEs of postural hypotension
Grupo de datos amplio del periodo principal

Without CANA CANA100mg  CANA 300 mg
% (niN) % (nIN) % (nIN)
<60 2.8 (12/436) 50(19/382) | 8.1(33/405) |
602 <90 15(26/1788) 2.4 (40/1686) 2.9 (48/1680)
200 1.2 (12/1035) 1.3 (13/1021) 2.4 (24/999)
Age (years)
<75 15(46/3107) 2.2 (6412929) 3.1 (90/2913)
275 2.6 (4/155) 4.9 (8/163) 8.7 (15/172)
Use of loop diuretics
No 1.2(37/3006) 2.3 (65/2876) 2.9 (83/2835)
Yes 5.1 (13/256) 3.2 (7/216) 8.8 (22/250)

Age <75, no loop diuretics and 6GFR
260 mL/min/1.73m?

1.1 (29/2604)

1.8 (45/2491)

2.2 (54/2434)

WHAT IS THE OVERALL

CARDIOVASCULAR SAFETY PROFILE?
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Cardiovascular safety metanalysis

4
DAPA vs Control

31 es%cr: 0.38,1.18 Control Fist Event  First Event
Event Rate Event Rate

Total 48 1.11% 30 1.64%
cv o o
doath 8 0.19% 4 022%

Proportion of patients (% )
o ~

M 18 0.42% 18 1.00%

Stroke 11 0.26% 5  0.28%

Unstable

0 100 200 300 400 500 600 700 1 026% 3 017%

angina*

Days “Hospitalization for unstable angina
Number of patients

DAPA 4097 3826 2767 2350 1532 1368 1062 585

Control 1850 1696 1197 1004 622 538 415 233

+98% Clis based on alpha spending function (one-sided alpha of 0,01 at the 1st look)

by an upper bound of 1.8
Johnsson K et al. iabetologia 2012:55(5uppl1) 7437

v risk

23/6/15

SGLT2 inhibitors —CV safety

Available data in cardiovascular events is very limited!

AN

Currently running multicentric controlled trials evaluating CV
safety:

v Dapaglifiozin (DECLARE NCT01730534)

v Canagliflozin (CANVAS NCT01032629)

v Empaglifiozin (EMPA-REG OUTCOME NCTO1131676)
v Ertugliflozin (NCTO1986881)

EMPA-REG OUTCOME will be reported in September 2015 and
the others between 2017-2020?

<

1. Foota Gt

Diabetology 2014, 13:102

NEOPLASIAS
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Neoplasias

Hazard ratio with 95% CI

Total with  Compar|

Dapa bettere 1.0 = Comparator bette|

dapaglifiozina _ ator
5501 3,184 T

Subjects with tumor events* 81 43 T

Bladder 9 1 T

Prostate (only men) 10 3 ——

Breat (only women) 10 3 B

hepatobiliar 3 1 ———

Pancreatic 5 2 ——

Thyroid and endocrine 7 4 —_—

Skin 15 10 —_—

Respiratory and mediastinum 8 6 N

Gastrointestinal 6 4 |

Blood and lymphatic system 3 3

Metastases and not specified a a

location - e

Female reproductive 1 2 —_

Renal system 1 2 o

O e eiclen dapaglifiosina testigo  1.80.001  0.01 0.4 1 10 100 1000

*hazard ratio= 1.047

(IC 95%: 0.702, 1.579)
Johnsson K, A, A. Safety of iflozin in clinical trials for type 2 diabetes
mellitus [abstract no. 743 plus poster]. In: European Association for the Study of Diabetes. Berlin, 2012.
Henry, R. R., et al. Int J Clin Pract 66(5): 446-456. 2012

Canagliflozin and cancer

Subjects with Rate per 1000

Canagliflozin N events (%) patient-year
Bladder Cancer

Canagliflozin 100mg 3139 2(0.06) 0.44

Canagliflozin 300mg 3506 3(0.09) 0.63

All canagliflozin 6645 5(0.07)

All noncanagliflozin 3640 4 (0.11) 0.84
Breast Cancer

Canagliflozin 100mg 1313 5(0.38) 2.61

Canagliflozin 300mg 1514 7(0.46) 3.39

All canagliflozin 2827 12 (0.42)

All noncanagliflozin 1501 6 (0.4) 3.05

Source: reference [14], data obtained from 8 phase 3 clinical trials, data cutoff
date: Nov 15, 2012. Lin HW. Int J Endocrinol. 2014

23/6/15

EUGLYCEMIC DKA
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Euglycemic DKA

* Almost 5% of TIDM have reported a DKA episode
in the last year

 Reported by FDA on May 15, 2015

* Euglycemic DKA is rare but perhaps it is
unrecognized and underreported

* euDKA:
— Partial treatment of DKA
— Food restriction
— Alcohol intake
— Inhibition of gluconeogenesis

Peters AL. Diabetes Care. Online June 15%",

23/6/15

FDA Drug Safety Communication: FDA warns that
SGLT2 inhibitors for diabetes may result in a
serious condition of too much acid in the blood

[05-15-2015]
Safety Announcement v

The U.S. Food and Drug Administration (FDA) is warning that the type 2 diabetes medicines canaglifiozin,

in, and iflozin may lead to i a serious condition where the body produces high
levels of blood acids called ketones that may require hospitalization. We are continuing to investigate this
safety issue and will determine whether changes are needed in the prescribing information for this class of
drugs, called sodium-glucose cotransporter-2 (SGLT2) inhibitors.

Patients should pay close attention for any signs of ketoacidosis and seek medical attention immediately if
they experience symptoms such as difficulty breathing, nausea, vomiting, abdominal pain, confusion, and
unusual fatigue or sleepiness. Do not stop or change your diabetes medicines without first talking to your
prescriber. Health care professionals should evaluate for the presence of acidosis, including ketoacidosis, in
patients experiencing these signs or symptoms; discontinue SGLT2 inhibitors if acidosis is confirmed; and
take appropriate measures to correct the acidosis and monitor sugar levels.

EndoDrChen.con

Data Summary -~

FDA searched the FDA Adverse Event Reporting System (FAERS) database from March 2013 (approval of
the first drug in the class) through June 6, 2014, and identified 20 cases of diabetic ketoacidosis (DKA),
ketoacidosis, or ketosis reported with the sodium-glucose cotransporter-2 (SGLT2) inhibitors. Type 2
diabetes mellitus was noted as the indication in most of the cases, type 1 diabetes mellitus was noted in a
few cases, and some cases did not specify the indication.

In all cases, a diagnosis of DKA or ketoacidosis was made by a health care professional, and hospitalization
of the patients was required to treat the episode. A temporal association with SGLT2 inhibitor initiation was
noted in all cases. The median time to onset of symptoms following initiation of drug therapy was 2 weeks
(range 1 to 175 days). DKA case presentations were atypical in that glucose levels were only mildly elevated
at less than 200 mg/dL in some reports, while patients with type 1 diabetes who have DKA typically have
glucose levels greater than 250 mg/dL. In addition, DKA is not typically observed in patients with type 2
diabetes.

In most cases, a high anion gap metabolic acidosis accompanied by elevated blood or urine ketones was
reported. Potential DKA-triggering factors that were identified in some cases included acute illness or recent
significant changes such as infection, urosepsis, trauma, reduced caloric or fluid intake, and reduced insulin
dose. Potential factors, other than hypoir i buting to the of a high anion gap
metabolic acidosis identified in the cases included ia, acute renal

reduced oral intake, and a history of alcohol use. Half of cases did not identify a triggering factor for DKA.

We are continuing to investigate this safety issue. Additional reports of DKA continue to be submitted to us,
and we will determine whether changes are needed in the labeling for this class of drugs.

EndoDrChen.con
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Table 1-Clincal Characteristics of euDKA Cases
2

Gase patient 1 3 s s I 7 5 s
e (years) © s z B ! s » » )
sex Fomale  Mike Female Female Female  Female Female Female Female
nm n n n n n n n n n
woyest ot A ot s st s = = A
Duationyears ) 2 = s 1 5 1 » 5
o /) s 23 9 12 20 20 %1 28
ProrAIC (% [mmel/mal])  114(10L1) 98 (s36) 78617 s0(639) 7030 72(552) es(ems) 70630 73020
Ganagiftozin dose (me) 300 300 w0 o w0 0 300 150 EY 00
Potentlcontrbutors UB Sumeyl UL dcohol Acotol  Alohol Dercse,  Eercse G None. UR surgery 12 e
week pior e
s e N ve e v Unknow Mo Mo Mo ves N
1[0(83)  150(83) 96(53) 24(124) 158(88) ~125(~63) 23(1L3) 190(106) 15083 mwe 18968
pr 6a9 71’
'
10 s n » 5 B B S3andthens
w ) 2 » » n u 16 and then 15
ves Yoo v v ves Ve Yes  Ye  Yes  Yes  Yes(serumand uhe)
o W ot w . oupt @ owt owx iy [

Peters AL. Diabetes Care. Online June 15,

23/6/15

Common features

Did not recognize DKA because blood glucose
was not that high

* Instead of increasing insulin dose, it was
decreased or unchanged

* Medical care providers did not recognize the
entity either

* Mostly TIDM and in 2 T2DM in postoperative
setting

Peters AL. Diabetes Care. Online June 15%.
Pathophysiology

* Increased renal clearance of glucose may lead
to deceivingly low blood glucose levels

* Reduced insulin dose

* Ketosis

¢ SGLT-2 inhibitors may increase glucagon levels

— Negative fluid and sodium balance

— Hypovolemia drives elevation in cortisol,
glucagon, epinephrine which further increases
insulin resistance, lipolysis and ketogenesis

Peters AL. Diabetes Care. Online June 15,
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Case presentation

* Started dapagliflozin 10 mg per day on
November 2014

* Current hbalc 7.8%
¢ Total daily insulin dose: 128 units (was 144)
¢ Current weight 89 kg (was 90 kg)

Mono- Healthy eating, education
therapy Metformin
e i
s g
o o
St Pt
pools
o itorin
¥ F
Dual Sulfonylurea Insulin (basal)
therapy
AN | e
monin [ et o Mo
il | s =
P S ) e
Costs’ 1 2 variable
o o
. .
Triple ot o sy
Tiple o ¥
s =]
or| TZD or| DPP-4-i
or[Seimas or[sstrzn
o [ o[z
or| insulin®
- o
s L sourzi
Wtomin
comtios s
injectable Basal insulin + m or
therapy
(2) GLYCEMIC CONTROL ALGORITHM

LIFESTYLE MODIFICATION

(including Medically Assisted Weight Loss)

Entry Alc <7.5% Entry Alc=7.5% Entry Alc>9.0%

SYMPTOMS

DUAL THERAPY"

P1RA

ADD OR INTENSIFY
INSULIN
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Take home messages

Kidney plays a very important role in glucose
homeostasis

SGLT-2 inhibition provides sustained glucose
reduction with weight loss and decrease in
blood pressure

Main adverse events related to urogenital
infections and increase in LDL

Extremely careful with off label use in TIDM
and euDKA

23/6/15
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