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Evidence—based Treatment of T2DM In Real Practice

ADA/EASD Management of Hyperglycemia in T2DM,
2015: A Patient-Centered Approach
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Diabetes Care 2015;38:140-149

Summary: properties of SGLT-2 inhibitors in
ADA/EASD Guidelines

Primary
physiological
action(s)

Advantages Disadvantages

SGLT-2 « Blocksgl + No hypoglycemia * Genitourinary inf
inhibitors reabsorption by

the kidney, * Weightreduction + Polyuria

increasing

Glucosuria + BP reduction « Volume depletion/hypotension/ dizziness

+ Effectiveat all « 1LDL-C
stages of T2DM

« 1 Creatinine (transient)

BP, Blood Pressure; LDL-C, LDL cholesterol; T2DM, Type 2 Diabetes Mellitus
Diabetes Care 2015;38:140-149
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SGLT-2 inhibitors

The Role of the Kidney in
Glucose Handling
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The Functions of the
Kidney Promote Glucose Homeostasis'?2

Glucose Homeostasis in the Body

Glucose uptake ~250 g/day:
+  Brain~125 giday

- Kidney~25 glday

+ Restof the body ~100 g/day

Glucose input ~250 g/day:

+ Dietary intake ~180 g/day

« Glucoseproduction ~70
glday
— Gluconeogenesis (liver, kidney)

is (liver)

{ naR W
J tk I\ A,\ \
The kidney reabsorbs
and recirculates glucose
Glucosefiltered| | Glucose reabsorbed

~180 g/day | ~180 g/day

1. Gerich JE. Diabet Med. 2010:27:436-142 w
2. Wright EM etal. J Infem Med. 2007; 261:32-43.

The Kidney Supports Three Key Functions

in Glucose Handling

1. Production of Glucosein
the Renal Cortex

= Contributes =20%—25% of total
body glucose released in the

2, Utilization of Glucose inthe
Renal Medulla

Accounts for =10% of total
glucose uptake in the body in the
fasting state

Is an obligate user of glucose for
its energy requirement

3. Reabsorption of Glucose
in Nephrons

= Retums glucose to the

circulation via reabsorption of

glucose from glomerular filtrate
= Requires energy for glucose

reabsorption in the proximal
convoluted tubule

fasting state via gluconeogenesis

= Depends on oxidation of FFAs as
the main source of energy

ay [
Glucose Glucose J
filtered reabsorbed
=180 g/day =180 g/day
In Healthy Subjects

FFA=free fatty acid
Gerich JE. Diabet Med. 2010;27136-142

Membrane Proteins Regulate Transport of
Glucose Across Cellular Membranes??

Filtrate

Proximal tubule lumen
Blood vessel

LY

SGLT=sodum-glucose cotransporter. GLUT=faciitative glucose transporter.
Zhao FQ et al. Curr Genomics. 2007;8:113-128.

2. Asano T et al. Cur Med Chem. 2004127172724

In Type 2 Diabetes, Glucose Transporters Are
Upregulated and Cellular Glucose Uptake Is Enhanced

Glucose Transporter Protein
Expression in HEPTECs Glucose Uptake by HEPTECs

7 P<0.05 2500

6 P<0.05
2000 _

5

4 1500

3 P<0.05 L
1000

2 T
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SGLT-2 GLUT2 Healthy Type 2 Diabetes

Normalized Glucose
Transporter Levels (mean +SE)
AMG* Uptake
(CPM; mean +SE)

M Healthy (n=3)
Type 2 Diabetes (n=3)

M Healthy (n=4)
Type 2 Diabetes (n=4)

*Uptake of AMG is Na* dependent and is a measure of ransport by SGLTs rather than GLUTs
HEPTEC=human exfoliated proximal tubular epithelial cells; SE=standard error, SGLT=sodium glucose cotransporter;
L glucose transporter D{U-4C] CPM=counts per minute.
Rahmoune H etal. Diabetes. 2005;54:3427-3434. Reprinted with permission

In Patients With Type 2 Diabetes, the Capacity
for Glucose Reabsorption Is Increased

Healthy Controls (n=12) Patients With Type 2 Diabetes (n=12)

500+ 500+
400 T =
£ 300 £ 300-]
@ =l
E E
= 2004 = 2004
kil T
3 13
100 1004
Threshold Threshold
0 0
0 180 360 540 0 180 360 540
Plasma Glucose (mg/dL) Plasma Glucose (mg/dL)

_________________________& ____________________________|
= TmG was 32% greater in patients with type 2 diabetes in comparison to healthy controls

TmG=tubular maximum capacity for glucose reabsorption.
DeFronzo RA et al. Diabetes Gare. 201336:3169-3176

Continuous Glucose Reabsorption Perpetuates the
Cycle of Glucotoxicity in Patients With Type 2 Diabtes'3

Reabsorption

of filtered glucose back __ ,
into the bloodstream 7

via SGLT-2

| Peripheral glucose uptake

Type 2
Diabetes:
Chronic
Hyperglycemia

Prolonged hyperglycemia, exacerbatedby continued glucose reabsorption,
contributesto a vicious cycle of glucotoxicity in the progression of type 2 diabetes

SGLT=sodium-glucose cotransporter.
1. DeFronzo RA. Diabefes. 2009;58:773-7%
2. Gerich JE. Diabet Med. 2010;27:136-142.
3. Poitout V et al. Endocr Rev. 2008;29:351-366.
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In normal glucose-tolerant subjects, virtually all filtere
d glucose is reabsorbed back into the bloodstream

Collecting
i duct
Proximal Distal
Glomerulus tubule tubule
Glucose st
filtration
Glucose
reabsorption
Loop
of Henle

SGLT-2and GLUT2 SGLT-1andGLUT1 No/minimal
glucoseexcretion

SGLT=sodium-glucose cotransporter; GLUT=faciltative_glucose transporter.
1. Abdul-Ghani MA et al. Endocr Pract. 2008:14:782-730
2. BaysH. Curr Med Res Opin. 2009:25:671-681

Increased Glucose Reabsorption in Patients
with Type 2 Diabetes

Collecting
i duct
Proximal Distal
Glomerulus tubule tubule

Glucose
filtration

Els1
.

Increased glucose
reabsorption

Loop
of Henle

SGLT-2and GLUT2 SGLT-1andGLUT1 I
Urinary

glucoseexcretion
may occur

SGLT=sodium-glucose cotransporter; GLUT=faciltative_glucose transporter.
1. Abdul-Ghani MA et al. Endocr Pract. 2008:14:782-730
2. BaysH. Curr Med Res Opin. 2009:25:671-681

Inhibition of SGLT-2 in the Kidney Leads to Urinary
Glucose Excretion in Patients With Type 2 Diabetes

Collecting

- duct
Proximal Distal

Glomerulus tubule tubule

Glucose
filtration

Glucose
reabsorption

Increased urinary excretion of

o0 excessglucose
of HenleMean 70g/day, corresponding
to 280 kcal/day®)

SGLT-2andGLUT2 SGLT-1andGLUT1

it Type 2
SGLT=sodium-glucose cotransporter. GLUT=facilitative glucose transporter.

1. Abdul-Ghani MA et al. Endocr Pract. 2008;14:782-790. 2. Bays H. Curr Med Res Opin. 2009;25:67 1681
3. ListJF etal. Diabetes Care 2009;32:650657; EU SmPC 2012; section 5.1

Clinical application 1

¥1. Monotherapy or Initial Combination with Metformin
2. Add on to Metformin
3. Add on to Metformin and Sulfonylurea
4. Add on to DPP-4 inhibitors (Sitagliptin)
5. Add on to Insulin
6. others

Forxiga in Combination with Metformin:
Change in HbA1c Over 24 Weeks

* Forxiga plus metformin demonstrated mean HbA1c reductions significantly
greater than either monotherapy
« Forxiga 10 mg was non-inferior to metformin for HbA1c reduction

Week 24 (LOCFY* change

from baseline, : ”
adiusted mean (05% CI <®- Forxiga 10 mg + MET (n=202)
adusted mean (95% Cl) - Forxiga 10 mg (n=216)

o~ MET (n=203)

- 144 (1.59, -1.29)
4 145 (150, 431)1
4198 (213, -1.83) 1

baseline in HbA1c (%)

Adjusted mean change from

*Excludes postrescue data
ANCOVA model with treatment group as effect and baseline value as covariate.

tPvalue <0.0001; ¥ Forxiga 10 mg non-inferiorto MET.

LOCF, last obsenation carried forward
Henry RR_et al, Int J Clin Pract. 2012 May:66(5)-446-56. doi: 10.1111/,.1742-1241.2012.02911.x. Epub 2012 Mar 13.

Forxiga in Combination with Metformin:
Patients with HbA1c < 7.0% at Week 24*

P <005

pualues significant at = 0.05

%
o
s
46.6% *
)
%
35.2%1
®

31.7%1

% Patients with HbA1c
< 7.0% at Week 24*

n=203 n=216 n=202
MET Forxiga 10mg Forxiga 10mg
+MET

"LOCF values. Excludes post-rescue data. Baseline mean HbATc was 9.1 9.2%
+Proportion of patients at week 24 with HbATc < 7.0% (LOCF), adjusted for bassline value.

Henry RR. et al, Int J Clin Pract. 2012 May;66(5):446-66. doi: 10.1111/,1742-1241.2012.02911.%. Epub 2012 Mar 13.
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Forxiga in Combination with Metformin:
Change in Body Weight Over 24 Weeks

Mean weight loss with combination therapy and Forxiga monotherapy was
more than double the weight loss with metformin monotherapy

Week 24 (LOCF)" change
from baseline,
adjusted mean (95% CI) @ Forxiga 10 mg + MET (n=209)

@ Forxiga 10 mg (n=219)

05 =0- MET (n=208)

- -1.36 (- 1.83,-0.89)
@ -273(-3.9,-227)¢
@ -3.33(-3.80, - 2.86) ¥

baseline in total body Wt (kg)

Adjusted mean change from

*Excludes post-rescue data
ANCOVA model with treatment group as effect and baseline value as covariate

5P value <0.0001. Forxiga 10 mg significant vs MET after sequential testing at a=0.05.
P value < 0.0001. Forxiga +MET significant vs MET after sequential testing at a=0.05.
P value <0.0001. Forxiga + MET vs MET after sequential testing at a=0.05.

Henry RR st al, Int J Clin Pract. 2012 May:66(5)446-56. doi- 10.1111/1742-12412012.02911 x. Epub 2012 Mar 13

Clinical application 1

1. Monotherapy or Initial Combination with Metformin
V2, Add on to Metformin

3. Add on to Metformin and Sulfonylurea

4. Add on to DPP-4 inhibitors (Sitagliptin)

5. Add on to Insulin

6. others

2" line: Advancing to Dual Combination,
Add on to Metformin

% MetforminZ S0{5HUAIQ.

i

Gl / Laci
22

8193742 KIS S0\ Alc SEA|0) SLET SUOR IO SIS, (3ns 0% 342 200 52 482 233 4 0euy)

Mell(zm’lill Hell(zmllll Metformin Me!k:mlm HE!f(zmllll
Sulfonylurea DPPAL Thiazolidine Insulin(basal)
2% D 24 o= e

-

[ Forxiga versus Placebo }
[ Forxiga versus SU }
{ Forxiga versus DPP4-i J

Diabetes Care 201538:140-149

Forxiga® (dapagliflozin) + metformin:
Durable HbA1c reduction over 2 years'2

—O~Placebo (PBO) + MET (=137 enrolled)
—-Forxiga 10 mg + MET (n=135 enrolled)

+0.02 Placebo (-0.20 to 0.23)
O (-29)
| Mean change from baseline at
week 102 (9% confidence intervals)
0.8%

HbA1C (%)
adjusted mean change from baseline

-0.78 Forxiga10 mg
=57 (-0.97 10 +0.60)

T T T T T 1
6 2 3 50 63 7% 89 102 Study week

Mean change in HbA1c from baseline over a 2-year period; P<0.0001, 10 mg + MET vs. PBO + MET.

PBO | Forxiga10mg
812 096 792 082

Baseli
HbA1e

1. Bailey CJ, et al. Lancet. 2010;375:2223-33. 2. Bailey CJ, et al. BMC Medicine. 2013,11:43.

Forxiga® (dapagliflozin) + metformin:
Durable body weight reduction over 2 years'-2

~O~Placebo (PBO) + MET (n=137 enrolled)
Adjusted Mean Change

g . o 0 SHET B S From Baseline at Week 102 (95% CI)
< 2
1 1.36 Placebo 053, 2.20)
50
=E
22 Difference vs PBO:
S
g8 -3.10¢
(.24 10-1.96)
SE o] § (424 10-1.96)
g5
&% ., 5 1.74 Forxiga 10 mg (2,51, 0.9)
g5 2 >~
g 3 H77 7-7% B
f3 50
®
= .
T 40y T 7 T T T T
=, 0 16 32 48 64 80 9% Study week

Mean change in body weight from baseline over a 2-year period; P<0.0001, 10 mg + MET vs PBO + MET.

8774 2192 8628 1753

1. Bailey CJ, et al. Lancet 2010,375:2223-33 2. Bailey CJ, etal. BMC Medicing. 2013;11:43

Forxiga® (dapagliflozin) + metformin,
H2H study vs SU: Significant HbA1c reduction over 4 years?’?

Week52values Week 104 values
04 052% (85% CI-060to  -0.44% (-0.25,-0.03)
0.48) Y Sligleads s e Week 208 values
P<0.0001 032% (042,021) {peada. s matiarne). 0.20
02 052 g Closoto (95% C: 0.05, 0.36)
= if 0/
5 w0 i Diff. -0.30%
Sz (96% C1:-0.51, -0.09)
< 02 £.10%
T Forxiga + metformin (95% CI:-0.25, 0.05)
o 4
<
2
F
[}
08
10 avallable
Sample size (excluding data after rescue), n
P T 400 21 m 7
GLPSET a1 a1s 28 7

7742089

*Data are adjusted mean change from baseline +95% CI derived from a longitudinal repeated-measures mixed model
: GLIP=glipizide;

1.Nauck MA, et al. Diabetes Care. 2011;34:2015-2022. 2. NauckMA, etal. ADA 7% Scientfic Sessions. June 24-28, 2011;San

Diego, CA. Poster#40-LB. 3. Del Prato, et al. ADA 73 Scientifc Sessions. June 21-25, 2013; Chicago, IL. Abstract #62-LE.
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Forxiga® (dapagliflozin) + metformin,
H2H study vs SU: Significantly greater reduction in body weight,
sustained over 4 years'3

4 values Week 208 values

+1.36kg

Week 52 values Neek 1

Glipizide + metformin
0.73kg
(95% CI 0.06, 1.40)

4.6kg difference 5.06kg difference

Difference

: : .38kg
| 32kg | 370kg (95% CI: 5.31, -3.46)

Change in weight (kg)*

3.65kg
(95% Cl: 4.30, -3.01)

2 6 01 104 0 1
‘Sample size (exciiding data aferrescue),
FotBOm 1T 400 m 2 159
GUPAIET 401 B 21 140

*Dataare +95%Cl a

mixed model

*Fonigais 3 Itis the

s6=170  E34=183 obesityor dzpagifiozin
A proper

DAPA=dapa GLIP=gipizide: SU=su

1. Nauck MA, et al. Diabefes Care. 2011;34:2016-2022. 2. Nauck MA, et al. ADA 715 Scientific Sessions. June 24-28,
2011; San Diego, CA. Poster #40-LB. 3. Del Prato, et al. ADA 737 Scientific Sessions. June 21-25, 2013: Chicago, IL.
Abstract #6215

Forxiga® (dapagliflozin) + metformin,
H2H study vs SU: Greater change of systolic blood pressure,
sustained over 4 years'¥

~

P ! !
& ] | Glipizide +metiormin
£ 2 | | 0.02 mmHg
E 1 (95% CI: -1.66, 1.61)
o o ] |
g tee ot e
c ! H i -3.67 mmHg
p 95% CI: 5.92, -1.31
“E’, z ’ (¢ 2 )
2 -
§ & | Forxiga10mg + metformin -3.69 mmHg
[Sh : (95% Cl: 5.24, -2.14)
4 |
5- 8 91 104 117 130 143 16 182 195 2

‘Sample size (eXuding data afterrescue), n
e 2 24 189
GUPIET 36 31 m 40

1338 2147 1328 2148

“Data are adusted mean change from baseine = 95% C derived from a longkudinal repeated-measures mixed model. * Forxiga is idicated in
patients with ype 2 diabetes fo improve olycemic confrol f is not indicated for the management of obesty r high blood pressure, and these effects
are cased by dapagifiozin's mechanism of action. A proper decision fs necessary depending on patienfs conditon. Note: There were no specic
restictons for Changes fo concomtant biood pressure medications during the study. DAPA=dapagifiozin; GLIP=glpizide; MET=metformin;
SBP=systolic bood pressure

1. Nauck WA, et al. Diabetes Gare. 2011,34:2015-2022. 2.Nauck A, et al. ADA 71 Scientific Sessions. June 24-28, 2011; San Diego, CA. Poster
#40-L8. 3. Del Prato, et al. ADA 73° Sentiic Sessions June 21-25, 2013, Chicago, L. Absiract #52-L5,

Forxiga® (dapagliflozin) + metformin,
H2H study vs SU: More favourable composite endpoint data?

After 1 year patients on Forxiga®were 10 times
more likely to achieve HbA1c, weight loss and
SBP reductions than patients on SU + metformin

After 1 year, patients on ForxigaBwere 11 times
more likely to achieve HbA1c and weight loss
goals than patients on SU +metformin

Foniga +MET SU+MET Foniga +MET  SU+MET

2 (N=318) (N=323) = (N=39) (N=39%)
S s 2 am
2 U] 20e% Z J WA
oy 20 g
37 t50% £= J
£% 3= 100%
2% o 4]
2 50% o S s 18%
& 19% 4 o
2 0.0% < 00w
Suy ot Sy 04

B Foniga +metformin (N =399)
SU (glipizide) + metiormin (N =396)

mFoniga +metformin (N= 316)
SU (glipizide) + metformin (N = 323)

* Endpoints were ne major/minor hypoglycemia and reductions of HbATe 20.6%, TBW 3%, systolic blood pressure (SBP)
23 mm Ho. SU=SU. * Fondga s indicated in patients with type 2 diabetes to improve glycemic control. It s not indicated for
the management of obesity or high blood pressure, and these efiects are caused by dapaglifiozin's mechanism of action. A
proper decision is necessary depending on patient’s condition.

1. Wygant GD, et al. Abstract 755, EASD, Berlin. 2. Wygant GD, etal. http://

Forxiga® (dapagliflozin) + metformin,
H2H study vs SU: Superior HbA1c reduction over 4 years'?

>10X lower incidence of hypoglycemia’-22—¢
Secondary endpoint at 52 weeks

4 ——————— 40.8%

40
g %
o Glipizide + MET (n=401);
= HbAtc: 7.74%
g ui}gzz(m B Forxiga 10 mg + MET (n=400);
pa baseline HbATc: 7.69%
c
K]
£
5
2
2
£

1 hypoglycemic episode during 52 weeks

Phase 3, mukicenter, randorized, double-bind, paralibgroup, S2-week,

a
(21,500 mgiday} vs gipizde + metformin (21,500 my/day) n patients metformin alone. >
b.

yendpont: Percentage: 52 weeks
 The number and proportion of 2 g hypogly . .
. The ong-tem, for traton f DA dose), and down-traton, ifmedically
ndicated
iajor hypogly behavior, with capilary or 54 mglal.

(<3.0 mmoliL) and recovery ater glicos or glicagon administraton
o ivmody wih ol

/L (<3.5 o),

1 ofProduct Hiddissex, Uritsd Kingdom; 2012. 2.

Nauck A, et al Diabetes Care. 2011:34:2011-22. 3. Nauck WA, et al. ADAT1st Scientiic Sessions. June 24-26,2011; San Diego, CA. Poster #40-

LB 4. Del Prato, et al ADAT3rd Scientfc Sessions. June 21-25, 2013; Chicago, L Poster #52-LB. % a pre-specified pooled analysis of 343
placebo froma pi

Forxiga® (dapagliflozin) + MET:
Similar HbA1c reduction and significantly greater body weight
reduction compared with DPP4i + MET!

The result of mixed treatment comparison/network meta-analysis
over 52 weeks of treatment

Similar HbAfc reduction

HbA1c —.‘l—

1 08 06 04 02 02 04 0§ 08 1

True Mean Differencein HbA1e (%) vs. DPP-3 inhibitor + metformin
& Legend
274
— @ | significantly greater body weight Line oo
; et ¥ diference
-8 5 4 2 0 2 4 6 8 @ Point estimate
True Mean Difference in weight (kg) vs. DRP-4 inhibitor + metformin 959% Credible
T interval

52.week SBP data for DPP4i + metformin not available in network
N 0.81
Hypoglycemi Similar Odds of Hypoglycemia
a %

o002 005 014 037 101 273 7.36 1987
vs. DPP-4 inhibitor + metformin

Odds Ratio (Hypoglycemia)
Values to the left of the line of no difference favor Forxiga Note: There are no head-to-head Forxiga
data published versus DPP-4 inhibitors

1. Goring S, etal. Diab, Obesand Metab, 16:433-442, 2014

Clinical application 1

1. Monotherapy or Initial Combination with Metformin
. Add on to Metformin

. Add on to Metformin and Sulfonylurea

. Add on to DPP-4 inhibitors (Sitagliptin)

. Add on to Insulin

. others

v

oOhwWN
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31 line: Advancing to triple combination

Forxiga as add-on therapy to
metformin plus sulfonylurea

Sustained improvement in HbA;. with Forxiga over 52 weeks

Including data after rescue
*Dapaglfiozin. is not indicated for tretament of abesity. Weight recuction is an additional effect and was 2 secondary
endpoint in clnical studies

Matthasi S et , Diabetes Care. 2015 Mar;38(3):365-72. doi: 10.2337/dc14-0666. Epub 2016 Jan 15

Egw YT HUE HETE, 250V TUNS 5 4BW/IHOT FITHO| IF ZEOE Nefomins F ooHIAL
s tiormin
:éwas Db 067 —o- Placebo + metformin + sulfonylurea (BL 8.2%)
Y Gl /Ladlcacidosis 04~ Forxiga 10 mg + metformin + sulfonylurea (BL 8.1%)
Change from
3 22
= = & 02 baseline (BL)
‘ @9 4 A SOJE Al SEX|O] SO ST IALYOE SOGHIAIL. (Sriel cUe S43 200 Hef €S T 2eut) é 2 0@ | InHbAle
Mellgmlill Melﬁzm’lill l.ﬁellgl.m.ill lﬁel'gm’lill Melﬁ:m’lill g % ]
v 5u|lo;|xlurea DPP4 Thlaluolljdlne GLP1RA Insulin{basal) ]
e o e & i e 25 4o gy
jaoae £ ulfe o 52 £ 52 e
S5 fyposhycersa i Edoma, HE s @ Hypodlycemia Te 06
= w2 2 w2 =2 et =2 y
2
99 48 NS FOLE Ao SEAO] SHOH| SUCHEZALUOS FOSHIAID. (wriel e 543 200 wa $u2 £5E 4 You) 2° 10
Iy Hetformin Metiormin etiormi Metiormin Metiormin tirmin Forxiga
Sulfonylurea Thiazolidine DPP-4- GLP1-RA Insulin(basal) A -1.10%
* 4 + < - e 5
i e e e S A a 3 5 .
or [ GLPARA |  or( insulins o[ insulin® or [ GLP4RA g
o T Sample size per time point
< Placebo+MET+SU 108 108 102 102 102 99 97 9%
TIEPTEAE E0= Alc SEA|0) S2oH 2V0H © 272K 22RENE INUALSAHHE B2 EUSUAS Forxiga +MET+SU 108 108 106 102 100 100 9% 3
@ GLP-1-RA %] R Hol £ B2 E0BANS
) £ GoiALLE SO,
HOf: ol
Metfommin+7| 2IEE + (A ZAE eerpc.:'.wmwﬁ'(“*Lﬁifm"mm"m’ Including data afer rescue; MET, metformin: SU, sulfonylurea
Diabetes Care 2015;38:140-149 Matthaei S et al, Diabates Care. 2015 Mar;38(3):365-72. doi: 10.2337/dc14-0666. Epub 2015 Jan 15_
Forxiga as add-on therapy to
metformin plus sulfonylurea Clinical licati 1
Sustained reduction in body weight over 52 weeks*
Chage foin 1. Monotherapy or Initial Combination with Metformin
104 baseline in H
5 05 booy weigit 2. Add on to Metformin
£ W T .
= ’ T T Placebo 3. Add on to Metformin and Sulfonylurea
2o 05 R " o« e
LI I I i iy v/ 4. Add on to DPP-4 inhibitors (Sitagliptin)
© 8 5] 1
g 5. Add on to Insulin
s .
28 s Forxiga 6. others
Ef- QT ~2.66kg
5
> =
g5 389 —0- Placebo + metformin + sulfonylurea
% 404 ~®-Forxiga 10 mg + metformin + sulfonylurea
- 454
5
= 50
T T T T T T 5 1
0 4 8 16 24 2 40 52 Studyweek
Sample size per time point
Placebo+MET+SU 108 107 104 102 102 99 a7 9%
Forxiga +MET+SU 108 108 106 102 101 100 96 95

Forxiga:Significant reductions in HbA1c compared
with placebo when added to DPP-4i (Sitagliptin)

Adjusted Mean Change in HbA1c over 48 Weeks (Overall Population)

Primary endpoint
0.6 ‘l/
+0.4%
- 04 (95% CI: 0.2, 0.5)
23
2 Placebo
§ & 02 +Sitagliptin + Metfomin(n=224) .
& f Pt g ) Difference
X
§3 00 -0.7%
gs (95% CI--0.9, 0.5)
]
3 02
SE ou 03%
zs (95% C:-04,-0.2)
06 Forxiga 10mg
+ Sitagliptin Metformin(n=223)
0.8
0 4 8 12 18 2 » 40 48 Study week
Baseline (%)
Foigatimg 223 220 215 215 187 e 165 150 142 9
GLIPMET 223 219 218 208 155 119 109 88 78 80

Mean values were based on the repeated measures analysis madel: eror bars represent 95% Cls for the adjusted mean
change from baseline. Cls, confidence intenvals: DAPA, dapagliiozin: HbA1c, glysated hamoglobin

Jabbour SA, et al. ADA 2012; poster #1071-P

Forxiga: Significant weight reduction
when added to DPP-4i (Sitagliptin)

10
e Week 48 adjusted
< 05 mean change, kg (95% Cl)
5
z 00 4 =85 §i=47 -0.45kg

(132, 0.41
T s s — 1
a
£
§ 1.0 4 Placebo+sitagliptin+metformin (N=113) Difference vs
8 ” placebo +sitagliptin
2 -2.07kg
S (319, 0.95)
5 Forxiga#sitagliptin+metformin (N=113)
£ 25
] 5
5, oy "2:53Kg
< 30 | (3.24, 1.82)

35
Weeks
0 4 8 12 18 2 » 40 4

* Mean values were based on the repeated measures analysis model: error bars represent 95% confidence intenals (Cls) for the
adjusted mean change from BL.

* Foniga s indicated in patients with type 2 diabetes to improve_glycemic cantrol. I is not indicated for the management of obesity
or high blood pressure, and these effects are caused by dapaglifiozin's mechanism of action. A proper decision is necessary
depending on patient's condtion

Jabbour SA, et al. ADA 2012; poster #1071-P
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Clinical application 1

1. Monotherapy or Initial Combination with Metformin
2. Add on to Metformin
3. Add on to Metformin and Sulfonylurea
4. Add on to DPP-4 inhibitors (Sitagliptin)
v/5, Add on to Insulin
6. others

Forxiga® (dapagliflozin) + insulin: Insulin Doses
Remain Stable on Forxiga Over 2 Years'

—~ P50 Forxiga10mg

Qo 740(425) 780(45.0)

N

Y

S 2

s

2 16

)

3 12 ’

- Difference vs
2, Placebo +Insulin comparator
2 -19.2
8¢ (265, 129)
c Forxiga 10mg + Insulin

S0

2

<4

c

3

26

|
e 5 12 16 202 32 40 48 52 65 78 91 104

Sample Size Per Time Point )
Fondga 10mg + NS 189 185 180 77 175 173 166 14§ 146 144 142 140
Placebo-NS 185 176 170 168 164 158 157 121 118 114 110 104

Repeated measures mixed model analysis, including data after insulin up-itration

1.Wilding, Diabefes, Obesity and Metabolism 2013

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

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

Week 104 adjusted mean change,
(95% CI)

sl PLA+INS
H=193

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

-0.78(-0.92, -0.65)
[Forxiga10 mg]

Change in Mean HbA1c (%)

Forxiga 10mg +INS
N= 194

ST period LTperiod1 LT period2

Sample size per time point
PLA= IS 193 83 173 169167164 166 163 159 157 12 116 e 00 107
Fordgal0 mg + NS 193 186 184 183179 176173 175 173 166 148 145 1 139

“Including data after insulin uptitration
Wilding et al. Diabetes Obes Metab. 2013; epub ahead of print

Forxiga® (dapagliflozin) : Additional benefit of
weight loss sustained when added to insulin over 2 years

5 Week 104 adjusted mean
2 2 change, kg (95% C))
E 20 Hats 1.83kg
2 (1.05, 261) [placebo]
= 15
% 10
8 o PLA#INS Difference
= -3.33kg
'2 0.0 (-25.5, -12.9)
E 05
3
= 10
£ 15
= -1.50kg
g 20 Forxiga 10mg+N$ (-221,-0.78)
5 25 [Forxiga 10 mg]
ST period LT period 1 LT period 2
B0 T T T T =1 T T T
0 4 812162024 32 40 48 52 65 78 91 104 Study Week
Sample size per time point, n
Pasws | tstesys momvestss s 1 iz 1 e o 07
Forcge s 19310108 16 TS T 6 Ts tets 1% 14 12 i

Repeated measures mixed model analysis, including data after nsuin up-tiration.

Wilding, Diabetes, Obesity and Metabolism 2013

Clinical application 1

1. Monotherapy or Initial Combination with Metformin
2. Add on to Metformin
3. Add on to Metformin and Sulfonylurea
4. Add on to DPP-4 inhibitors (Sitagliptin)
5. Add on to Insulin
v'6. others

Forxiga® (dapagliflozin) in Patients with
T2DM and Hypertension: Study Design

* Two studies: study 1 in patients with HTN inadequately controlled on ACEi/ARB; study 2
in patients inadequately controlled on ACEi/ARB and another anti-HTN treatment

Qualfication ~~ Lead-in 12-week treatment Follow-up
Forxiga 10 mg/d + ACEV/ARB tother anti-HTN treatment"
S2weeks  4weeks
-— - PBO+ACEI/ARB tother anti-HTN treatment*
T T T
1% -4 =2 0 2 4 8 12 13
Weeks
Enroliment
Key inclusion criteria at enroliment;
+ Age18-89y - SBP 140-164 mmHg / DBP 85-104 mmHg
+ T2DM (HbATc 7%-10.5%) + 24-hBP >130/80 mmHg
+ Stable antidiabetic treatment (26 weeks for OADs, + Stable, effective therapeutic dose of an ACEi or
= 8 weeks for insulin, 2 12 weeks for TZDs) ARB = 4 weeks

- BMI <450 kg/m? + C-peptide value = 0.8 ng/mL (0.30 nmol/L)

+ Co-primary efficacy end points
- Change from baseline at week 12in seated SBPandHbA1c
* Secondary efficacy end points:
- Change from baseline at week 12 in 24-hour mean ambulatory SBP, seated DBP, 24-hour mean
ambulatory DBP, and serum uric acid

DBP, diastolic blood pressure: *Patients maintained stable dose of antidiabatic agent(s). plus their stable therapeutic: dose
of an ACEi or ARB, and no new antidiabetic therapy was added during the study. Open-label rescue antihypertensive
therapy was available for patients with severe or sustained hypertension during the study.

Weber M, et al. AHA 2073; poster 2095: Weber M, etal. AHA 2013; poster 2097.
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Forxiga® (dapagliflozin) in patients with T2DM and
hypertension: change in HbA1c through 12 weeks

el & JETTIE
s i
20 52
it
_—— ——
B D46 es ]| TL 061 (an 4y
£° 25
" . g SR
& T
| e [ S S
‘o e ger e ot SR e o 7
00 FADENEL . X x = o Fooagato my+ ACEAT 70 = m =
Fonigaid mg + ACE/A23 2 E-3 » m R -
s, T s || o s atrescs £
e e i o .|| G re e S oL A, ot s ot
e e e Songe o e o e ot

Study1 Study 2

O PBO+AcEuARE <@~ Fonigs 10mg + ACEiARE

- PO +AcEiRRE

- Forvios 1omg + ACEIARE.

point s tested at alpha -0.05.

Weber M, et al. AHA 2073; poster 2095: Weber M, et al. AHA 2013; poster 2097,

Forxiga® (dapagliflozin) in patients with
T2DM and hypertension: change in seated SBP

Study1

1 =0 PeosacEmRs

Study 2

@ Foniga tomg + AcEURD 1 o eeo+scemme P ——
Adjusted mean
change from BL

(35% C1) at week

Adjusted mean
change from BL
(95% C) at week

‘Sample size pertime point, n# Sample size pertime point, n#

PBO + ACEUARB 305 305 302 2% e PBO < ACEIARB 218 218 213 2 198
Foniga 10 mg Fondga 10 mg
o 200 25 302 200 278 ™ 24 21 22 212 205

g 12, mm H 5 2 12, mm H

E I E R

28 ] =

=& st

224 g2

E: 23RN89 3 76(87,55)

af Diterencevs PROf| o £

8 3.1 9,12- ]| B Difference vs PBO:
] a0azr,en— | B -4.3 (65,207
2 s 11.9 (140, 0.8)

Weber M, et al. AHA 2013; poster 2095 Weber M, et al. AHA 2013; poster 2097.

Factors affecting SGLT-2 inhibitors
Baseline eGFR & HbA1c

Forxiga Subgroup analysis:
Change in HbA1c at Week 24

+ No differential efficacy detected with gender, race, ethnicity, region, baseline
BMI or duration of Type 2 diabetes
« Interactions were detected with three subgroup variables in overall population

HUT 2 As QS 220 B

272 320 HREolss,

R Ty p—— atientsuith C-C1 SOmUninor R 6 a7 w3
e ¥ vt M Bl @ e
redce resl fectin and o remal Amctin 3

periodcaly thereati: et e, ¢
mum.«.—.m.n.m- ol b €10 <0 il o <G S0 mbimi1.73 o, Fenderernest shod b docotimed
0 s, i

Commiter: Formigais epts Mshable o

Urinary Glucose Excretion With SGLT2 Inhibition Is
Dependent on Renal Function

Normal
Function

Moderate Mild
ment Impairment

Severe
Impairment Imp:

80 /

Urinary Glucose Excretion (g)

40
B /
0
0 10 20 0 40 50 80 70 80 90 100 110

Renal Function (GFR, mL/min/1.73 m2)

< This graph represents a model based on trendsindata abserved for SGLTZ hbtors.
gsedn stenis evere defnedss an ssimted gonsrusr Mt rats
(R i 7o, [ESRD)] or patients localPL

SGLT=sodium-glucose cotransporter; GFR=glomerular firaton rate

1,Da Bretng Daounent DA 202293 2011 v e goydounadsyAdison Commites Comiteeigetnlalers Orus!
EndocrinoogicandifetaboicDrugs AdvisoryCommitee/LICi1262994 pdl. Accessed arch 31, 2014. 2. FOA. Canagifiozn Briefing
Document January 10, 2013. 3. Hacha 5 ct al. Diab Obes Metab. 2014;16:215-222

Reductions in HbA1c, Weight, and Systolic Blood Pressure
in Patients With T2DM at week 24 across HbA1c Subgroups

* Pooled data from ten 24-week placebo-controlled trials of Forxiga in patients with
T2DM. (n=4,858)

« Improvements in HbA1c, BW and SBP with Forxiga were consistent across HbA1c
subgroups. The greatest decrease in HbA1c was observed in patients with HbA1c
29% at baseline.

A. HbAlc B.BW 2 C. SBP
05
HbAlc HbAlc HbAlc 05 HbAlc HbAlc HbAlc = HbAlc HbAlc HbALc
g TH<B% B0 20% = TH<8% 8% 20% | meen meox
s 0 s o Eo
23 83 8s
X o X7
pE oo [ e
g 23 2c
£& 05 22 P 058} 049 2=
55 5% §8,
HH £f i
g5 §2 g¢
Ex ER E2
s 5215 o
32 3£ 3o
B3 %3 FE4
=8 £5 2 28
<35 a5 <E <2
H -147* £as 227¢ 218 £
£ -245" =6
2 3
Placebo

“P<0.0001; 1P<0.001; #P<0.05 Vs PBO.
M Foniga 10 mg

“Forxiga is not indicated for the management of obesity or high blood pressure, and these effects are caused
by dapaglifiozin’s mechanism of action.
Jason Moran et al, 75th Scientific Sessions, American Diabetes Association 2015. Poster #1136-P
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Reductions in HbA1c, Weight, and Systolic Blood Pressure
in Patients With T2DM at week 12 across HbA1c Subgroups

« Separate pooled data from two 12-week placebo-controlled trials in patients with
T2DM and established hypertension showed similar results to the 10-study pool.
(n=1,219)

« Additional analysis found the change in SBP to significantly correlate with the
change in BW (p<0.01 in each treatment group). However, no significant
association was observed between the change in HbA1c and the change in SBP.

A. HbA1c B.BW C.SBP
Hhale  HeAte  HbAte HoALc HbAlc  HbALc oy HbAlc HbAlc
@05 4 TE<ER B%<o%  20% & TH<B%  BB<0%  20% z T%-<B%  8%-<0%
= Fos £
< 014 = 018 2
o< Tz g
ez eg 2& o
e gE 20
o= g5 £e
=& = i3
52 §%- 51
$305 2 g £% 4
] 82 i3
2z £% EZ
<81 <2 35"
3. 2 2
£s z 3
23 2 £
224 < <350
: :
= 12

-25 Placebo
M Fondga 10mg

=

*P<0.0001; 1P<0.001; #P<0.05 vs PBO.

“Forxiga is not indicated for the management of obesity or high blood pressure, and these effects are
‘caused by dapagliflozin’s mechanism of action.
Jason Moran et al, 75th Scientific Sessions, American Diabetes Association 2015. Poster #1198.P

HbALc
20%

SGLT-2 inhibitors
Clinical Profile of Pooled data

Thisis only for scientfic discussion to understand a class characteristic of SGLT-2 inhibitor
and may include a compound which is not approved in Korea.
Fanga is indicated in patients with type 2 diabetes toimprove glycemic contral. It is not indicated for the management of
obesity and B control, and these eflects are caused by dapaglfozin's mechanism of action. A proper decision is necess
ary depending on patient's condition.

+ Comprehensive literature review based on 2 meta-analyses:
- Vasilakou et al. Ann Intern Med. 2013;159(4):262-274
- Liakos et al. Diabetes Obes Metab. 2014. Oct;16(10):984-93.
- Updated search of electronic databases through June 30, 2014

Included studies (2 12 weeks duration)
- 55 trials versus placebo (approximately 15,000 patients)
- 15 trials versus active agents (approximately 7,000 patients)
« 23 dapaglifiozine trials
* 12 canaglifiozine trials
« 13 empaglifiozine trials
7 iprgliflozine trials
3 luseogliflozine trials*
= 2togogliflozine trials*
= 1 ertugliflozine trials*

Results are analyses for the group allocated to the highest, most common across studies
SGLT-2: sodium glucose cotransporter 2, EASD: European Association for the Study of Diabetes.
*Not approved in Korea

Anew class of oral agents: SGLT-2 inhibitors, Apostolos Tsapas, Oral presentation #1358, EASD2014

Placebo-corrected change from baseline in HbA1c

0.00

0.10

0.20

0.30

0.40

0.50

0.60

Adjusted mean (95% CI
(difference versus placebo in
Change from baseline in HbA1¢ (%)

070

e

0.80

090 Overall
Monotherapy
M Add-on Treatment

1.00

069 (0.75t0 -063)

n Treatment

Monotherapy Ad
-0.80 (-0.91 0 -0.69) 063 (0.70t0 0.56)

Pooled results for 20 studies of SGLT-2 inhibitors as monotherapy and 35 studies as add-on treatment with >
12 weeks duration flom published and gray literature Sources through June 30, 2014 [search strategy adapted
flom Vasilakou ef al. Ann infem Med. 2013(4),159:262-274]. Results are presented for the group allocated to
the highest, most common dose across studies. SGLT-2: sodium glucose cotransporter 2, Cl: confidence
interval, HbAc: hemoglobin Al

Anew class of oral agents: SGLT-2 inhibitors, Apostolos Tsapas, Oral presentation #1363, EASD2014

Risk ratio versus placebo for incidence of any
hypoglycaemia

125 I
1.00 I
Overall

Monotherapy
M Add-on Treatment

[

Risk ratio (95% Cl) versus placebo
For incidence of any hypoblycaemia

Monotherapy A
1.39 (087 to 2.21) 1.14 (10210 1.28)

n Treatment

1.13(1.03 to 1.25)
s for 20
ation from publi

ies as add-on treatm:

sporter 2, CI-

Anew class of oral agents: SGLT-2 inhibitors, Apostolos Tsapas, Oral presentation #1368, EASD2014

Placebo-corrected change from baseline in body
weight

o 000
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=
E£D
_o® 050
c2s
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gas 1.00
g5c
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ESE
>3
288 a5
@ca
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2
Igs I I
35
Sg 20
£
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5
250 Overall
Monotherapy

H Add-on Treatment

r— P —

1.72(-19210 1.52)

~1.87 (20510 -1.70) 202 (22810 -1.75)

Pooled results for
12 weeks duration from

Anew class of oral agents: SGLT-2 inhibitors, Apostolos Tsapas, Oral presentation #1368, EASD2014
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Placebo-corrected change from baseline
in systolic blood pressure (SBP)

SGLT-2 inhibitors
. Future Perspectives

with 2015 ADA Updates

Overall
B Monotherapy
h M Add-on Treatment

Adjusted mean (95% CI
(difference versus placebo in
Change from baseline in SBP (mmHg)

Monotherapy Add-on Treatment The contents herein is made for scientific discussion based on speaker'sinsight.

419 (47710 -361) 4.74(:552t0 -3.95) 391 (46810 -3.14)

This session includes discussion points about SGLT-2 inhibitors based on up-to-date
information.

Anew class of oral agents: SGLT-2 inhibitors, Apostolos Tsapas, Oral presentation #1358, EASD2014

B-cell preservation with SGLT-2 inhibition:

Future perspectives focusing on 2015 ADA Updates Preciinical evidanca

« ZDF studies indicate increased B-cell mass and improved morphology

* In obese, diabetic rats, Forxiga sustains « Significantly higher B-cell mass in
. . . e pancreatic function and preserves islet male ZDF rats treated with a SGLT-
1. Improving B-cell function and Insulin Sensitivity morphology’ 2 inhibitor versus vehicle at Week 82

Obese: Vehicle Obese: Forxiga

{ — } -
{ o ] -

—
& e Tre

(Fig 4c)

1. Macdonald FR, et al. Diabetes, Obesity and Metabolism 2010;12:1004-12; 2. Jelsing J. et al. J Pharmacol
Exp Ther 360:657-664, September 2014

Associated with increased in the insulin

Associated with increased in B-cell glucose sensitivity o s i y
secretion/insulin resistance index

Empaglifiozin Increased R-cell Forxiga caused a significant 24 subjects with T2DM received Forxiga (n=16) or placebo (n=8) for 2 weeks,
function With acute and chronic increase in B-cell glucose and a 75-gram OGTT and insulin clamp were performed before and after treatment.
dosing. sensitivity from 23 + 5t035 + 5
pmol/min.mM (P <0.01). 005 i o 03 o o
g + Theinsulin secretionfinsulin
Riiia T 0z resistance index (AC-Pep,_
— Baseline & g 120/ A Gy_120+1/TGD)
— Acute dosing o d oz increased more than two-fold
- Chronic dosing 2 5 e T T e T in dapaglifiozin-treated
] rel s 3 So1s T subjects (0.12 + 0.04t0 0.26
o = £ 002 g +0.05,P<0.01).
Ss SE o S o1
H g 4
g% §% < oo S 005 Thei .
E cE - . e increase in A C-Pep;_qz9/
%5 L8 N A Gy_ypp=IRat 2weeks
2 H Forxiga PBO Foniga PBO Forxiga PBO Fondga PBO relative to baseline in
Baseline Treatment Baseline Treatment dapagliflozin-treated subjects
(0.15 + 0.03)was
1 6 7 8 8 10 11 12 13 w1 _ Fo Placebo significantly greater (P<0.05)
Gl " Baseline  Treatment Baseline  Treatment thanthatin placebo-treated
cose fmmeif) subjects (0.03 + 0.03).
FPG (mg/dl) 182+ 8 149+ 8 184+ 19 171+ 9
2h-PPG(mg/dl) 342+12 269+ 14 334+ 16 301+ 16
Ferrannini E et al. J Ciin Invest. 2014;124:490-508
Merovci A, etal. J Clin Endocrinol Metab. 2015 Feb 24:jc20143472. [Epub ahead of print] Merovci A., et al. J Clin Endocrinol Metab. 2016 Feb 24:c20143472. [Epub ahead of print]
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Forxiga and Insulin Resistance in Patients With

Type 2 Diabetes

« Data from 3 phase 3 trials were analyzed:
- Forxiga vs glipizide as add-on to metformin for 52 weeks (N=814)
- 2 pooled 24-week studies of Forxiga vs placeboin patients
with CVD = hypertension (N=922 and N=964)

« «
E% DAPA vs GLIP add-on to MET Study £ Z  DAPA vsPBO Pooled Comorbid CVD Studies
£3 £5
I 4 Forxiga+MET  GLIP+MET I 5 Fondga PBO
= 2 8s
5% 0 1+ 2% o
gt 2 gf =
3L 6 8 )
=2 =2

& &

Mean Change From Baseline in HOMA-R

% DAPA vs GLIP add-on to MET Study g DAPA vs PBO Pooled Comorbid CVD Studies
§§ 001 FondgatMET GLIP+MET £ § oo Fondiga PO
g5 0008 85 0006
2L o 22 oo
PR 3¢

82 oo ==
i o L
& &

Mean Change From Baseline in QUICKI

R was assessed using HOWA-R14 and QUICKL1S  HOWA-R = fastng plasma insu
QUICKI = 1og (fasting piasma isuln, UML) + log (fasting bood ghucose, my/aL )]
Arefatzet a, i

fin (ML)  fasting gucose (mmokL)22.§

15. Poster #1179-P.

Future perspectives focusing on 2015 ADA Updates

1. Improving B-cel

| function and Insulin Sensitivity

2. Renal Safety

3. CV safety

Renal Safety with Forxiga in al

n Asian Population

« Pooled from 8 Phase 2b/3 double-blind trials that compared Forxiga 10 mg
(N=465) with placebo (N=497) for up to 24 weeks.
- Patients were drug-naive, or receiving background therapy with oral
glucose-lowering therapies (glimepiride [4 mg/day], pioglitazone [230 mg/day], or

metformin [>1500 mg/day])

* Mean (SD) exposure to study drug over 24 weeks was 149(43), 152(39)
days in the placebo, Forxiga 10 mg groups, respectively.

eGFR, mLmin/1.73m’, mean (SD) 942203
€GFR. n (%)
200 mUmin/A.73m* 272(54.7)
260 - <90 mL/min/1.73m'" 211(425)
230 - <60 mL/min/1.73m* 14(28)
Albuminuria, n (%)
Normoalbuminuria (<30 mg/g) 366/(73.6)
Nicroalbuminuria (230 - <300mg/g) 118 (23.7)
Mac roalbuminuria 2300 mg/g 13(26)

Nis the number of treated patients in the pooled population

937 (21.5)
248 (53.3)
202(43.4) * Add-on combination of Forxiga with
thiazolodinedione is not an approved indication
153.2) in local P
* Fondgashould not be used in patients with
moderate to severe renal impairment, defined
366 (76.6) as an estimated glomerular filration rate
(eGFR) <60 mL/min/1.73m2, or end-stage
106 (22.8) renal disease [ESRD] or patients in dialysis
3(06) according to local P

MET, metformin; SU, sulfonylurea; TZD, thiazolidinedione; XR, extended release: SD, standard deviation
Wenying Yang etal. 75% Scientific Sessions, American Diabetes Association 2015. Poster #1176-P

Adverse events related to renal function in an

Asian Population

« AEs related to renal function occurred in a low proportion of patients in all

three treatment groups.
- All events were mild in intensity

- No serious AEs related to renal function occurred

Total number of patients with an

AE related to renal function, n (%)

Renal impairment

Glomerular filtration rete
decreased

Blood creatinine increased

Renal failure

Discontinuations due to AEs
Relatedto renal function, n (%)

0 (0.4)
2(0.4) 0
1(0.2) 0
3(06) 5(1.1)

Nis the number of treated patients in the intended population. Based on a predefined lst of AEs of renal

impairment/failure. AE, adverse event; DAPA, dapagifiozin

; PBO, placebo.

Wenying Yang etal. 75% Scientific Sessions, American Diabetes Association 2015. Poster #1176-P

Renal function over time in an Asian

Population

eGFR

* There were small reductions in mean
eGFR with Forxiga at Week 1,
but these returned to above
baseline by Week 24.

PBO: 1.36 (0.57)

Forxiga 10mg: 1.48 (0.56)

In eGFR, mL/min/1.73m’

MeanAWeek24mL/min/1.73m’

Mean (SE) change from baseline

PBO,n 497482 477 468 458 398 394 391
Foniga+ ACEUARB, n 465452 448 445 439 381 376 371

Laboratory parameters

* Most renal laboratory parameters showed no clinically relevant mean changes over

24 weeks

-Small increases in phosphorus and reductions in uric acid were notedin

dapagliflozin-treated patients

-For potassium, there was a numerical increase in the proportion of patients with levels z6
mEg/Lin the Forxigagroups but not in the placebo group, however, frequency was low (<1.2%)

in all groups.

DAPA, dapagifiozin; sGFR, estimated glomerular fitration rate; PBO,

placebo; SE, standard error.

Wenying Yang etal. 75% Scientific Sessions, American Diabetes Association 2015. Poster #1176-P

Urinary albumin-to-creatinine ratio in an Asian

Population

+ For patients with normoalbuminuria at baseline, there were small, clinically

insignificant changes in UACR

at Week 24.

« For patients with micro- or macro-albuminuria at baseline there was a

tendency for UACR to be redu

ced over time.

A. Patients with normoalbuminuria (UACR <30mgig)

Mean baseline UACR
PBO-138 mgig
Forxiga 10 mg- 110 mgig

PBO,n 385 293
Fondiga 10mg, n 350 263

314 290
323 269

299 245 293
307 232 297

T PBO-adjusted
N A e 24

% meal
2.7% (8.4,15.2)

PBO,n

124 91
Forxiga 10mg,n103 90 76 83 74 65

109 86 99 70

PBO-adjusted

mean A e
-23.6% (-40.5, -1.9)

97
73

Values are adjusted percent mean change in log-ransforme

d UACR. Longitudinal repeated-measures mixed

model analysis including data afer rescue for inadequate glycermic control.

Cl, confidence interval: DAPA, dapagifiozin; PBO, placebo

UACR, urinary albumin-to-cretinine ratio.

Wenying Yang etal. 75" Scientific Sessions, Amencan Diabetes Association 2015. Poster #1175-P
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Hypotheses Regarding the Effect of SGLT2-inhibitors
on the Progression of DM Nephropathy

SGLT2inhibitors
A TG feedback,
A Afferent arteriole tone blood

ACEi & ARB
< efferentarteriole tone
{ intraglomerular Pr.

incoming outging

{ intraglomerular Pr  enters arteriole. arteriole
glomerulus
Bowman's
capsule
Glomerular filtration:
Initial { in eGFR creates a plasma-like Initial \, in eGFR
followed bjstabilization ol followed by stabilization
{ albuminuria \\\ { albuminuria
prosimal tubule ———
| \———flow of
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Ther Adv Endocrinol Metab 2014, Vol. 5(3) 53-61
Inquiy into Biology (Whitby, ON: MoGraw-Hill Ryerson, 2007), 311, fig. 9.4

Forxiga Reduces Albuminuria in Hypertensive
Diabetic Patients Using Renin-Angiotensin Blockers

« Pooled from 2 phase 3 trials (T2DM+HTN patients) of 12 weeks’ treatment
duration evaluated the safety and efficacy of Forxiga in patients with:
- Inadequately controlled T2DM (HbA1e, 7% to 10.5%).
- Uncontrolled hypertension (SBP, 140 to 165 mm Hg; DBP, 85 to 105 mm Hg).
- A stable dose of ACEi or an ARB therapy for > 4 weeks.
- Background anti-diabetes treatment consisting of oral as well as insulin-based
therapies.

For this post hoc analysis, patients with either micro- or macro albuminuria at
baseline (defined as ACR = 30 mg/g) were selected.

Effect on blood pressure and HbA1c

- At week 12, patients receiving Forxiga 10 mg had PBO-corrected changes in HbA1c
of =0.5% (95% CI, =0.7 to —=0.3), and PBO-corrected changes in blood pressure of =
3.5 mm Hg (95% Cl, —5.9to —1.0).

H.J. Lambers Heerspink et al. 75 Scientific Sessions, American Diabetes Association 2015. Poster #1176-P

Effect on renal function parameters in Hypertensive
Diabetic Patients Using Renin-Angiotensin Blockers

+ Albuminuria

Forxiga 10 mg caused a PBO-corrected reduction in ACR at week 12 of =33.2% (95% ClI,
—45.41t0-18.2).

PBO +ACEI/ARB

Change from baseline in ACR,
% (95% CI)

Forxiga 10mg + ACEI/ARB

n Baseline Weekd Weekt Week12Follow-up
(Week 13)
144

158

Fondiga 10mg + ACSIARE 165
PBO + ACEi/ARB 185

160
182

124
172

153
163

H.J. Lambers Heerspink et al. 75% Scientific Sessions, American Diabetes Association 2015. Poster #1176-P

Effect on renal function parameters in Hypertensive
Diabetic Patients Using Renin-Angiotensin Blockers

- eGFR
An initial decrease in eGFR was observed in the Forxiga groups from baseline.
However, the reduction in eGFR was completely reversible after treatment discontinuation.

0 A | A .

PBO +ACEI/ARB|

mL/minf1.73m" (85% CI)

Forxiga 10mg + ACEI/ARB o=

Change from baseline in eGFR,

n Baseline Weekd Weeks Week12 Follow-up
(Week 13)
Fonxiga 10mg+ACEi/ARB 165 163 154 153 7
PBO + ACEi/ARB 186 1847 172 163 157

H.J. Lambers Heerspink et al. 75% Scientific Sessions, American Diabetes Association 2015. Poster #1176-P

Albuminuria-lowering effect independent of changes
in HbA1c, SBP, or eGFR

+ Albuminuria-lowering effect does not depend only on changes in
HbA1c, SBP or eGFR.

ANCOVA including covariates

ANCOVA notincluding covariates
For AHbA1C, ASBP, and AeGFR

For AHbA1c, ASBF, and AeGFR
Foriiga 10mg
232

Fori

10mg
268

Differences vs PBO

95% ClI 403,104 -45.4,18.2

« The albuminuria-lowering effect was also present in patients with 12-week
values both above and below the median for changes in SBP or HbA1c.
HbA1c SBP

£ Responders  non-esponders £ Responders  non-responders

¥ 0 ¥ o0

g g2

53 <

< £ .10

£ - 215

[ g 20

e 8 25

5 - 248 B 253

5 ¥ 29 5 3 314

£ 401  mFoniga 10mg +ACE/ARB g 40

£ 4 £ s

© n 101 2 s n 121 22
%01 41725 491,07 BUC 454138 42,78

H.J. Lambers Heerspink et al. 75 Scientific Sessions, American Diabetes Association 2015. Poster #1176-P

Future perspectives focusing on 2015 ADA Updates

™

1. Improving B-cell function and Insulin Sensitivity

2. Renal Safety

3. CV Safety
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Composite Adjudicated CV Endpoint Analyses

* The overall HR for the prespecified primary endpoint of MACE plus UA between Dapa
and control cohorts was 0.79
* The overall HR for MACE between Forxiga and control cohorts was 0.77

« No increased risk in patients with prior CV disease
Subaron Favors
group Forx > CTRL (95% C1)

Primary CV endpoint
All phase 2b and 3 pool (n=176) —o—— 0.79 (0.58, 1.07)
Patients with prior CV disease (n=128) —o—— 0.81(0.56, 1.16)
MACE
All phase 2b and 3 pool {n=134) o—— 0.77 (0.54, 1.10)
Patients with prior CV disease (n=95) ——— 0.80 (0.53, 1.22)
0 05 1 15 2
HR (95% CI)

€1, confidence interval

EMDAC Background Document
http: s car tee/ucm376079pdf

Individual Components of CV Endpoints

* The estimated HRs for individual components contributing to the composite endpoints
of MACE and MACE plus UA, as well as other CV events, were <1.0

Event Favor: HR
Forxiga <~ — CTRI (95%Cl)
CV death 20/3825 18/2200 —e 0.70(0.36, 1.36)
mi 3005244 3313014 ——| 0.57 (0.34, 0.95)
Stroke 2514227 1812412 i 1.00 (0.54, 1.86)
UA 26/4592 2012697 —— 0.87 (0.48, 1.59)
Unplanned coronary 58/5525 5513153 o 0.73 (0.50, 1.07)
revascularisation
Hospitalization for 10/2576 16/1780 —e— 0.36 (0.16, 0.84)
heartfailure
1
0.1 1 10
HR (95% CI)
EMDAC Background Document
hitp fda 079 pdf

Efficacy and Safety of Forxiga in Patients with T2DM
and Concomitant HF: Safety Outcomes

* Pooled data were analyzed from five clinical trials of up to 52 weeks in duration that
selected patients with a documented history of HF randomized to Forxiga 10mg
(N=171) or placebo(N=149)

+ Safety outcomes
- Primary CV composite endpoint: CV death, M|, stroke and
hospitalization for unstable angina
- Secondary CV composite endpoint: CV death, M, stroke, hospitalization for UA
+ unplanned coronary revascularization and hHF

Forxiga 10mg, n=171 Placebo, n=149 HR* Fonxiga vs placebo
n (%) n (%) (95%CI)

Primary CV composite 9(53) 9(6.0) 0.87(0.34, 223)
endpointt

Secondary CV 12(7.0) 16 (10.7) 0.67(0.32, 1.44)
Composite endpoint?

MACES T T 0.87 (030, 253)
Hospitalization for HF 1(06) T@7) 0.14(0.02, 1.15)

CV, Cardiovascular: MI, Myocardiac infacttion; UA, unstable angina; hHF, hospitalization for Heart Failure:
MACE, Major adverse cardiac event

AR A S NYHA class HIOIA 0] ZE2 HSH0|DE, 0[S BRI M= 43| AHBOH0{0F B
NYHA class IV T3t 0| 90| 2iaAlE ZEO0| 917| G20| 0] %0 AHS0| HBE|X| PFelh

Mikhail Kosiborod et al. 75 Scientific Sessions, American Diabetes Association 2015. Poster #1211-P

Efficacy and Safety of Forxiga in Patients with T2DM
and Concomitant HF: Efficacy Outcomes

« HbA1c and body weight reductions were consistently and substantially
greater with Forxiga 10 mg than with placebo throughout the 52-week
treatment period

HbA1c™
1
o
E
é5 0.04 (0.16, 0.24)
a
§8
g2
E?® 052 (0.67, -0.37)
) .
2 Forxiga 10mg
al
BL1 4 8 16 % B 36 “ 52 Time, weeks
Number of patients
Foniga 10mg 170 160 18 150 130108 99 81 8
PBO 145 139 126 104 91 82 66 49 43

“Pooled data from five studies <52 weeks (NCTODS3260, NCTO0880745, NCTO0873231, NCTO1031680, NCTO1042977); tPooled data
fom two studies <52 weels (NCT01031530, NCT01042977). Data based on longtudinal repeated measures models, excluding data
il i W B eyl . k(A . S oL neos it oo s (909 04
s L bseln; L confdence rva DAPA dapagzn SBP. ysiolsbood

s Lo A
ool HAAE T
» Scientfic Sessions, American Diatetes Association 2015, Poster #1211

=TT SN
VAR coasEE
Hikhail Kosiborod ot

Efficacy and Safety of Forxiga in Patients with T2DM
and Concomitant HF: Efficacy Outcomes

+ HbA1c and body weight reductions were consistently and substantially
greater with Forxiga 10 mg than with placebo throughoutthe 52-week

treatment period
5 Body Weight*
1
o
E=
20 077 (171, 0.18)
2
B
§2o
EQ
575 344 (418, 271)
g
< Forxiga 10mg
5
BL1 4 8 16 24 2 * 4“ 52 Time, weeks
Number of patients
anga 10mg 170 166 160 160 138 115 99 8 84
146 140 127 105 93 81 64 48 43

ST A 7 et TIOR3 TGOS A5 AT, MU0 T O o e it
52 et QIO B3 G N7 e i ol excluding data
"AG, adusted:BL, baseine €. confdence nterval DAPA,

dapagitozn SoP. smnmma pressure.
IYHA class HIOA2) 1H0IS 2 015 HA0IA £ A ET ALESHI0 T

12 FE0| 8171 mE0] 0] 212l ALZ0| HRER| T,
» Scienific Sessions, American Disketes Assocaton 2015, Pasier #1211.P

Mikhai Kosiborod et

Efficacy and Safety of Forxiga in Patients with T2DM
and Concomitant HF: Efficacy Outcomes

+ Reduction in SBP varied over time in both groups, but was numerically greater
with Forxiga 10 mg versus placebo for most time points

SBPT
4
a 2
= PBO
S . -+ =) L e
S
de 2
So 320 (578, 0.62)
ST D
EE 4 =
Sk 5
= 3 Forxiga 10mg 625 (779, 272)
10 T
BL1 4 8 16 u % 36 “ 52 Time, weeks
Number of patients
Foniga 10mg 138 133 125 13 100 % o7 7 7
PBO 27 124 118 109 9% 8 83 77 70

“Pooled data from fve studies <62 weeks (NCTO063260, NCTOOGBO745, NCTOOE73231, NCTO1031680, NCTO1042977); $Pocled data from two studies
55 ks TSIO8I 00 MTB077). e ) 1 il gl s s, -l e i o
‘Adj, adjusted; BL, baseline; €I, confdence inferval DAPA,

Seipton smmmnnanreuwe
HIoj A

fopA = 3] AR OI0FBHCE
| B2l 20| T E et
betes Assocition 2015, Poster #1211-P

74  Korean Society for Health Promotion and Disease Prevention




CIASHEl S 2kE X|E Evidence—based Treatment of T2DM In Real Practice / &

Safety and Efficacy of Forxigain Patients With T2DM and
Cardiovascular Disease Receiving Loop Diuretics

» Pooled from 2 published phase 3 studies designed to evaluate efficacy and
safety in patients with T2DM and prior CVD.

04

&z 008

Change from baseline
To week 24 in HbA1c, %

04 -0.2*
05 -0.37*

PBO  Forxiga PBO Forxiga
N=176  N=175 N=746  N=747

LDs No LDs

* HbA1c was reduced from baseline to 24 weeks with Forxiga compared with
placebo to a similar degree in patients with or without loop diuretics.

T2DM, Type 2 Diabetes Weltus; CVD, cardiovasculr disesse;
Ertor bars represent 5% Ci. P versus placebo. *P<0.01
Dapagifiozine =27 0|=A 5 S01512 S7LI & Shee 0| FAS TR0 AE0| RFHR FET
o T o s T8 AT S A DBEn AeseE o 015 oo PO

lop urtcs

Safety and Efficacy of Forxigain Patients With T2DM and
Cardiovascular Disease Receiving Loop Diuretics

* Reductions from baseline to week 24 in total body weight were observed
with Forxiga versus placebo and were similar in patients with or without LDs

=

2% os

Egs 01 =

5%

% os l T

= -1

ES s 042 045

g3 5

-

8% 25

85 3

S s 246+ 256+
PBO Forxiga PBO Forxiga
N=179 N=180 N=T61 N=755

LDs NoLDs

« SBP was lower at week 24 in patients without LDs receiving Forxigacompared with placebo
but no difference was observed between the treatment groups for patients with LDs

= 5 .

£ i 14 0.19

% T

25

i .

£3 1 £ l l

8% G61

8% 3 r

g2 3

8 335
PBO Fonxiga PBO Forxiga
N-178 =177 N-760 N-747

No LDs

T2DM, Type 2 Diabetes Weltus; CVD, cardiovasculr dsesse; m op Gurtcs Sop.Syso ondpressure
Ertor bars represent 5% Ci. P versus placebo. *P<0.01

Dapagifozin® 227 0|5 A 5 S0i512 9Lt 3 nes 40| ZTAE BRI ALS0| AT R B
o T o s T8 AT S A DBEn AeseE o 015 oo PO

Safety and Efficacy of Forxigain Patients With T2DM
and Cardiovascular Disease Receiving Loop Diuretics

* AEs and SAEs were more commonly reported over 24 weeks in patients with LDs
and were generally balanced between Forxigaand PBO treatment groups.

PB
(n
21AE 110 (60.4%) 112 (61.5%) 421 (55.2%) 434 (57.1%)
21SAE 19 (10.4%) 17 (9.3%) 53 (6.9%) 51(6.7%)
2 1 incidence of hypoglycemia® 33(18.1%) 45 (24.7%) 135 (17.7%) 145 (19.1%)
Major episode 0(0%) 0(0%) 0(0%) 0(0%)
Minor episode 32(17.6%) 44.(24.2%) 128 (16.8%) 136 (17.9%)
Other 4(2.2%) 4(22%) 14.(1.8%) 19 (25%)
Renal impairmentfailure® 10 (5.5%) 18.(9.9%) 19 (2.5%) 37 (4.9%)
Decrease in creatinine clearance 3(1.6%) 7(38%) 11.1.4%) 13(1.7%)
Renal impaitment 4(2.2%) 6(3.3%) 5(0.7%) 11(1.4%)
Increase blood creatinine 2(1.1%) 4(2.2%) 3(0.4%) 2(0.3%)
Volume depletion 3(1.6%) 3(16%) 8(1.0%) 12(1.6%)
Hypotension 1(0.5%) 2(1.1%) 2(0.3%) 6(0.6%)
Genital infection 0(0%) 10 (5.5%) 4(0.6%) 42(55%)
Urinary tractinfection 1(6.0%) 7(3.8%) 26 (3.4%) 41(5.4%)
s , pacebo
s orepater Fondgadueto a

don a predefned st ofev
Wik T oo .75 S Sessions, Amercan Uistes Assocaon 2015, Postr #2167

Summary
N
SGLT2 itors have blished anti-hy ic efficacy without
increasing risk for hypoglycemia and are assomated with weight loss and
mild reduction of blood pressure.
J
4 N
Their anti-hyperglycemic efficacy is related to eGFR and baseline HbA1c
by mode of action
\. J
Reduction of the plasma glucose concentration by inducing glucosuria in T2DM
individuals significantly improved beta cell function. Improvement in hyperglycemia
with dapagliflozin also improved insulin sensif ]
J
N
Following the current k ledge regarding of renal or cardiovascular safety, more
research is needed to explain the apparent puzzle and some of their clinical
implications.
\. J

1. Komoroski B, et al. Glin Pharmacol Ther. 2009:85(5):520-526. 2. Brooks AM, et al. Ann Pharmacother.
2009:43(7)-1286-1293. 3. Tumer RC, et al. JAMA. 1999:281(21):2006-2012 4. Merovci A., etal. J Clin
Endocrinol Metab. 2015 Feb 24c20143472. [Epub ahead of print] 5. Arie Katz et al, 75" Scientific Sessions,
American Diabetes Association 2015. Poster #1179-P 6. Wenying Yang et al. 75% Scientific Sessions,
American Diabetes Association 2015. Poster #1175-P
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