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SGLT2 InhibitorsRY 2238 t4 B [EER

mm

Empagliflozin Dapagliflozin Canagliflozin
Therapeutic dose (mg/day) 10-25 5-10 100-300
Starting dose 10 5 100
Administrati Qb Qb Qb

ministration With or without food With or without food Before the first meal of the day
Peak plasma concentration 15 Within 2 1-2
(hours post-dose)
Absorption
> 0, ~ 0, ~ 0,

(mean oral bioavailability) 2 60% 78% 65%
Metabolism Primarily glucuronidation, No active metabolite
Elimination Hepatic:renal 44:56 Hepatic:renal 22:78 Hepatic:renal 67:33
(half-life, hours) [12.4] [12.9] [13.1]*
Selectivity over SGLT1 1:5000 > 1:1400 > 1:160!
Glucose excretion with 78 (25 mg dose) ~ 70 (5 or 10mg dose) 87 (100mg dose)

higher dose (g/day)

SGLT, sodium glucose cotransporter; QD, once daily.;*For the 300 mg dose.

http://www.ema.europa.eu/.

1.Sha S, et al. Diab Obes Metab. 2015; 17:188-197. 11



SGLT2 InhibitorsBY kG & {2 B4

Increased sodium excretion

Reduced fasting and
postprandial glycemia

Mild ~3 to 5 mmH
0.6to ~1% : Modest ~2 to 3 kg . &
. : : . reduction in blood
HbA, . reduction®? : : weight loss© de
: : pressure?

a. Wilding JP, et al. Diabetes Obes Metab. 2014; 16:124-136; b. Forst T, et al. Diabetes Obes Metab. 2014; 16:467-477; c. Valentine V. Clin Diabetes. 2012; 30:151-155; d. Rosenstock J,
et al. Diabetes Obes Metab. 2014; 15:1154-1160; e. Goring S, et al. Diabetes Obes Metab. 2014; 16:433-442.
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SGLT2iRYCVOTHE 2
EMPA-REG! CANVAS program? DECLARE?

.ﬁ Medication Empa Cana Dapa
=) Study type RCT RCT RCT
e Patients 7,020 10,142 17,160
L History of CVD, % 100 66 40.6
E@) Follow-up, year (median) 3.1 24 4.2
Primary MACE Outcome, % -14* -14* -7
CV Death, % -38* -13 »)
2, Nonfatal MI, % -13 -15 11
Y Nonfatal Stroke, % 24 -10 1
Primary HHF or CV death Outcome, % - - -17%*
All-Cause Mortality, % -32%* -13 -7
Hospitalization for HF, % -35% -33* -27%*

*significant

4/ Wiviott SD, et al. . N Engl J Med. 2018 Nov 10.

\ &\ 1.Zinman B, et al. N EnglJ Med 2015;373:2117-2128; 2. Bruce Neal et al. N Engl J Med. 2017 Jun 12. doi: 10.1056/NEJM0a1611925.; 3. S.D.

o
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SGLT2i A RAMACERVE S 1R o
(ASCVD vs MRF) AP

Patients Events Events per Weight HR HR (95% Cl)
1000 patient-years (%)

Treatment (n/N) Placebo (n/N) Treatment Placebo

Patients with atherosclerotic cardiovascular disease

EMPA-REG OUTCOME 4687/7020 2333/7020 772 374 439 29:4 —i— 0-86 (0-74-0-99)
CANVAS Program 3756/6656 2900/6656 796 341 413 324 —i— 0-82 (0-72-0-95)
DECLARE-TIMI 58 3474/6974 3500/6974 1020 368 41.0 382 —EB 0-90 (0:79-1-02)
Fixed effects model for atherosclerotic cardiovascular disease (p=0-0002) - 0-86 (0-80-0-93)

Patients with multiple risk factors

CANVAS Program 2039/3486 1447/3486 215 15.8 155 25.9 0-98 (0-74-1:30)
DECLARE-TIMI 58 5108/10186  5078/10186 539 13-4 133 741 101 (0-86-1-20)
Fixed effects model for multiple risk factors (p=0-98) 1.00 (0-87-1-16)
035 050 1.00 250
+— —>
Favours treatment Favours placebo

Figure 1: Meta-analysis of SGLT2i trials on the composite of myocardial infarction, stroke, and cardiovascular death (major adverse cardiovascular events)
stratified by the presence of established atherosclerotic cardiovascular disease

Zelniker TA et al. Lancet. 2018 Nov 9. pii: S0140-6736(18)32590-X.
doi: 10.1016/50140-6736(18)32590-X. 14
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: _ i Liragluti ide 0 E XU S
. ﬁl:l exenatide - «Eﬁﬁﬂ%%ﬁ%ﬂ , ﬁﬁ%_EbEEj.__k Llraglutlde, exenatide E/JEXQ/-_, fﬁ/i%j-FIJ
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A IERIN-1 2R (R UBIAIRL 73 ) A
-GLP-1 analogues

Liraglutide! Dulaglutide?
97%
000000000, y

amino acid homology
@@ to human GLP-1

@@@@@W@

Coococ000

C-16
fatty acid

e )

Native human GLP-1

90% amino acid homology
to human GLP-1

Albiglutide?

val ; Lys | Gly Arg

lle | Ala } Trp | Leu

Semaglutide®

C-18 fatty
di-acid

A\a Ala | GIn | Gly | Glu Leu

Phe
lle ; Ala ; Trp LeuArg Gly | Arg ; Gly 94(y

amino acid homology
to human GLP-1

GLP-1, glucagon-like peptide-1; GLP-1RA, glucagon-like peptide-1 receptor agonist; IgG, immunoglobulin G; rH, recombinant human

97%
amino acid homology
to human GLP-1

lle Ala Trp Leu Val  Lys  Gly Arg

1. Victoza SmPC. July 2016; 2. Kuritzky L et al. Postgrad Med 2014;126:60-72; 3. Bush MA et al. Diabetes Obes Metab 2009;11:498-505; 4. Kapitza C et al. J Clin Pharmacol
2015;55:497-504

18




HAAMEERRK-1 2R UBIRIK S

- Exendin-4-based peptides w

Exenatide BID'* Lixisenatide3*

Native human GLP-1

@WWM e

amino acid homology
to human GLP-1

{eeeeef

Exenatide QW12

Exenatide molecules in a

~ 0,
biodegradable | SOA)
polylactide-co-glycolide amino acid homology
polymer matrix to human GLP-1

BID, twice daily; GLP-1, glucagon-like peptide-1; GLP-1RA, glucagon-like peptide-1 receptor agonist; QW, once weekly

1. De Young MB et al. Diab Technol Ther 2011;13:1145-1154; 2. Fineman M et al. Clin Pharmacokinet 2011;50:65-74; 3. Christensen M et al. IDrugs 212:503-513; 4. Brown DX et al.
Drug Des Devel Ther 2014;8:25-38

O
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Pharmacokinetics ™ : Structure Size
Short-acting Long-acting : : Exendin-4-based GLP-1-based : : Small Large
* Exenatide BID * Exenatide QW * Exenatide BID * Liraglutide * Exenatide BID * Albiglutide
é * Lixisenatide * Liraglutide * Exenatide QW * Albiglutide * Exenatide QW * Dulaglutide
— * Albiglutide * Lixisenatide * Semaglutide * Liraglutide
e * Semaglutide * Dulaglutide * Lixisenatide
O * Dulaglutide * Semaglutide

@ Smaller
May Better effect on
produce penetration body weight
Gastric emptying FPG antibodies in the brain
ED5m
Q2 Better effect
e on appetite
PPG suppression

20




GLP1-RAHICVOTHHZ
(GLP-1 analogues)

O

LEADER® SUSTAIN-6> HARMONY?

.ﬁ Medication Liraglutide Semaglutide Albiglutide
= Study type RCT RCT RCT

e Patients 9,340 3,297 9,463
L History of CVD, % 81.3 83 100

f@) Follow-up, year 3.5 2.0 1.6
Primary MACE Outcome, % -13* -26* -22%

CV Death, % -22% 26 -7

2, Nonfatal MI, % 12 -15 -25* (nonF+F)
@ Nonfatal Stroke, % -11 -39* -14 (nonF+F)
All-Cause Mortality, % -15%* 5 -5
Hospitalization for HF, % -13 11 1>

P 0 (CV death or HF hosp.)

*significant

E : 8\ 1. Marso SP, et al. N EnglJ Med 2016;375:311-22 ; 2. Marso SP, et al. N Engl J Med 2016;375:1834-44 ; 3. Hernandez AF, et al. . The Lancet.
N ) VOLUME 392, ISSUE 10157, P1519-1529, OCTOBER 27, 2018 Nov 10.
R




GLP1-RABICVOTIHE =
(Exendin-4-based)

O

EXSCEL* ELIXA?
.ﬁ Medication Exenatide LAR Lixisenatide
=0 Study type RCT RCT
o0 Patients 14,752 6,068
& History of CVD, % 73.1 100
f(:} Follow-up, year 3.2 2.1
Primary MACE Outcome, % -9 2
& CV Death, % 12 5
.*?%: Nonfatal Ml, % -3 (nonF+F) 3
Q Nonfatal Stroke, % -15 (nonF+F) 12
All-Cause Mortality, % -14* -6
Hospitalization for HF, % -6 -4

*significant

1. Holman RR, et al. N Engl J Med 2017;377:1228-39; 2. Pfeffer MA, et al. N Engl J Med 2015;373:2247-57.
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: ?ﬁz/—\/\wf &,
SGLT2i B FHHFEYEE 5 5
(ASCVD vs MRF) \(N@f
Patients Events Events per1000 Weight HR HR (95% CI)
patient-years (%)
Treatment (n/N) Placebo (n/N) Treatment Placebo
Patients with atherosclerotic cardiovascular disease
EMPA-REG OUTCOME 4687/7020 2333/7020 463 197 301 309 —i— 0-66 (0-55-0-79)
CANVAS Program  3756/6656  2900/6656 524 210 274 328 —a— 077 (0-65-0-92)
DECLARE-TIMI 58 3474/6974 3500/6974 597 199 239 36-4 —i— 0-83(0:71-0-98
Fixed effects model for atherosclerotic cardiovascular disease (p<0-0001) < 0-76 (0-69-0-84)
Patients with multiple risk factors
CANVAS Program 2039/3486 1447/3486 128 89 9-8 30-2 & 0-83 (0-58-1-19)
DECLARE-TIMI 58 5108/10186  5078/10186 316 70 84 698 —— 0-84 (0-67-1-04)
Fixed effects model for multiple risk factors (p=0-0634) ! 0-84 (0-69-1.01)
035 050 1.00 250
+— e
Favours treatment Favours placebo

Zelniker TA et al. Lancet. 2018 Nov 9. pii: S0140-6736(18)32590-X.

doi: 10.1016/50140-6736(18)32590-X. 25
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: BLS O M <
SGLT2i 5 EAHHFIVE S 5
(with vs. without history of HF)
Patients Events Events per 1000 Weight HR HR (95% CI)
patient-years (%)
Treatment (n/N) Placebo (n/N) Treatment  Placebo
Patients with history of heart failure
EMPA-REG OUTCOME 462/706 244/706 124 636 855 236 i 072 (0-50-1-04)
CANVAS Program 803/1461 658/1461 203 354 568 341 —a— 0-61 (0-46-0-80)
DECLARE-TIMI 58 852/1724 872/17724 314 451 555 424 — B 079 (0-63-0-99)
Fixed effects model for history of heart failure (p<0-0001) e 0-71(0-61-0-84)
Patients with no history of heart failure
EMPA-REG OUTCOME 4225/6314 2089/6314 339 155 24-9 300 —i— 0-63 (0-51-0-78)
CANVASProgram  4992/8681  3689/8681 449 13:6 152 32:4 —i— 0-87 (0-72-1:06)
DECLARE-TIMI 58 7730/15436  7706/15436 599 89 105 376 —i— 0-84 (0-72-0-99)
Fixed effects model for no history of heart failure (p<0-0001) - 0-79 (0-71-0-88)
0-%5 O-ISO 1-00 2-I50
“—
Favours treatment Favours placebo

Zelniker TA et al. Lancet. 2018 Nov 9. pii: S0140-6736(18)32590-X.
doi: 10.1016/50140-6736(18)32590-X.
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Peg [N 7 %62 49) £ 18 Fox 7 5 il 75 9

ABEIRIRE TR 3T

EMPA-REG OUTCOME Trial
Empagliflozin *eGFr>30

LEADER Trial
Liraglutide *non HD, PD

CANVAS Program
Canagliflozin *eGFr=30

SUSTAIN-6 Trial
Semaglutide *non HD, PD

DECLARE Trial
Dapagliflozin *eGFr=60

ELIXA Trial
Lixisenatide *eGFR=30

<

FAE==L
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SGLT2 HAH! 7 GLP-1 Receptor Agonist
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5 S SR L AR B W

Patients Events Events per 1000 Weight HR HR (95% CI)
patient-years (%)

Treatment (n/N) Placebo (n/N) Treatment Placebo
eGFR <60 mL/min per m’
EMPA-REG OUTCOME 1196/1801 605/1801  NA NA NA 335 S 0-66 (0-41-107)
CANVAS Program NA/2039 NA/2039 83 11-4 151 39-6 —_— 0-74 (0-48-1-15)
DECLARE-TIMI 58 606/1265 659/1265 59 89 15-2 270 % 0-60 (0-35-1-02)
Fixed effects model for eGFR <60 (p=0-0054) B 0-67 (0-51-0-89)
eGFR 60 to <90 mL/min per m’
EMPA-REG OUTCOME 2406/3638 1232/3638 NA NA NA 16-8 — 0-61 (0-37-1-03)
CANVAS Program NA/5625 NA/5625 118 46 7-4 34-4 — 0-58 (0-41-0-84)
DECLARE-TIMI 58 3838/7732 38904/7732 186 42 7-8 489 —— 0-54 (0-40-0-73)
Fixed effects model for eGFR 60 to <90 (p<0-0001) o 0-56 (0-46-0-70)
eGFR 290 mL/min per m?
EMPA-REG OUTCOME 1043/1529 486/1529  NA NA NA 117 < & 0-21(0-09-0-53)
CANVAS Program NA/2476 NA/2476 48 3-8 81 275 & 0-44 (0-25-0-78)
DECLARE-TIMI 58 4137/8162 4025/8162 120 25 49 60-8 . 0-50 (0-34-0-73)
Fixed effects model for eGFR 290 (p<0-0001) ~— 0-44 (0-32-0-59)

010 025 050 100 250

Zelniker TA et al. Lancet. 2018 Nov 9. pii: S0140-6736(18)32590-X.

doi: 10.1016/50140-6736(18)32590-X. 29
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eGFRELYF - GLP-1 RA Liraglutide;fi /) B i 7%= 7%

RYRLSR ik AR %8

P Value for
Subgroup No. of Patients Hazard Ratio (95% ClI) Interaction
All patients 9340 == 0.78 (0.67-0.92) —
Estimated GFR 0.20
<60 ml/min/1.73 m2 2158 ———— 0.84 (0.67-1.05)
=60 ml/min/1.73 m2 7182 —— 0.68 (0.54-0.86)
Microalbuminuria or macroalbuminuria 0.50
Yes 3422 (e o | 0.81 (0.68-0.96)
No 5918 I > | 0.69 (0.46-1.04)
Combined estimated GFR and albuminuria status 0.36
Estimated GFR <60 ml/min/1.73 m? 1130 ] 0.81 (0.64-1.03)
and microalbuminuria or macroalbuminuria
Estimated GFR =60 ml/min/1.73 m? 8210 [———] 0.70 (0.56-0.87)
or no microalbuminuria or macroalbuminuria
[ I I I I I I
0.4 1.0 2.0

Liraglutide Better Placebo Better

Mann JFE et al. NEJM 2017 Aug 31; 377(9): 839-848
30
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» Observational study in China, Middle-East, Indonesia, Morocco, Pakistan, Philippines,
Poland and Taiwan

« 14,574 patients with type 2 diabetes (74.1% previously treated with glucose-lowering agent);
Final visit = 11.3 weeks (mean)

(I
it
T

GlucobayE R WAV R EE TR A PEES E

. 8.6 -
W ht (k y
o0 eight (kg) gg | = HbA1c (%)
715 4 718 8.0 - A
-1.1Kg 78 -
71.0 - 7.6 -
7.4 -
70.5 - 70.7 ¥ v =
7.0 -
70.0 1 ! 6.8 -
Initial visitFinal visit Initial Final visit

visit

P<0.0001

Li C et al. Diabetes Res Clin Pract 2011;92:57-64 33
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GlinidePg 1K 2 12 M #E5K 21

(REREZE 2Bl (Insulin Secretagogues)

ErEEEIRE * Nateglinide

NS * Repaglinide

dALL, * Mitiglinide
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Insulin lispro

Insulin aspart 5-15 73 30-90 7 3-5 )\

Insulin glulisine
HUREER

Regular insulin 30-60 5 2-3 /)\FF§ 5-8 /) Vg
PURER

NPH insulin 2-4 I\ 4-10 /\IF 10-16 /\IF
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DPP4 InhibitorsBY 223 {4 B [LER
Parameter Sitagliptin Vildagliptin Saxagliptin Alogliptin Linagliptin
The::s‘:““c 100 mg QD 50 mg BID 5 mg QD 25 mg QD 5 mg QD
ICsy: 62
In vitro ICso: 50
DPP-4 inhibition ICsp: 19 1Cyp: 24
(nmol/L) ICgp: 1
Inhibition percentage over 24 hours
Effect on plasma
DPP-4 activity 2 80% 2 80% 270% 2 80% 2 80%
(multiple oral doses) at =100 mg qd at 50 mg bid at5mgaqd at 25 mg bid at5mgaqd
Increasing fold
Effect on ~ ~
active GLP-1 levels 2x 3x 1.5-3x 2-3x 4x
at 2100 mg qd at 50 mg bid at>2.5 mg qd at >25 mg at >25 mg
(single oral dose) (single oral dose)

Drugs 2011; 71 (11): 1441-1467
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DPP4 Inhibitors BYCVOTHE =

SAVOR EXAMINE TECOS CAMELINA

‘ﬁ medication Saxagliptin Alogliptin Sitagliptin Linagliptin
@5  patients 16,496 5,380 14,671 6,979
=% Follow-up (yr) 2.1 1.5 3.0 2.2
G2 CVD history 78.5% 100% 74% 57%
(3% cKD history 15.6% 29.1% 9.4% 62.3%

MACE 1.00 (0.89-1.12) 0.96 (<1.16) 0.98 (0.88-1.09) 1.02 (0.89-1.17)

HHF 1.27 (1.07-1.51)* 1.07 (0.79-1.46) 1.00 (0.83-1.20) 0.90 (0.74-1.08)
*significant

1. N Engl J Med. 2013 Oct 3;369(14):1317-26. 2. Lancet. 2015 May 23;385(9982):2067-76. 3. N Engl J Med. 2015 Jul

16;373(3):232-42. 4. JAMA. 2018 Nov 9. doi: 10.1001/jama.2018.18269. 5. JACC Heart Fail. 2018 Jan;6(1):8-17.

O
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Linagliptin & B8 &l 45 R A9 72 T @ﬁ@ A

Time to progression to ESKD or death
due to kidney disease

3 N
s HR 0.87 = Placebo = Linagliptin
- (95% C10.69, 1.10)
g 0d p023711*
e 154 patients
-‘;’ 136
w5 patients
€
2
I
|
0.0 0.5 1.0 15 20 25 30 35
No. of patients Years
Placebo (n) 3,485 3,384 3282 2,665 1957 1,305 785 264
Linagliptin (n) 3,494 3,399 3301 2,683 2,005 1302 802 3

O

,f/‘.l'. 3
Time to first occurrence of albuminuria
progression™®
3 807 e
s HR 0.86 = Placebo = Linagliptin ,
Z (95% C10.78, 0.95) 819 patients
¢ 801 p=poous -
? p=0. patients
$ 44
3
8
c 20 1
9
w
o g . . . . - . .
00 05 10 5 20 25 30 35
No. of patients Years
Placebo () 2,129 19712 1434 1,139 667 430 200 35
Linagliptin {n) 2,162 2,004 1,554 1,263 756 487 213 39
®
CARMELINA
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FHE PR R KIS eGFR RIS 2325 |
}ﬂﬁl‘ K IR 24K 1= eGFR p/o .T.EFII 8 = pFk \(/\S
. eGFR < 60 mL/min/1.73m? . eGFR < 60 mL/min/1.73m?
= o =) i
= ZEm SR s ZiET SRR
ﬁ AEFEET S : ” e 2% 1B 485
E— xenatide
1000 "
Metformin me ANEE R
AZEZERA
Liraglutide EIREEE
eGFR< 15 BERAMEE .
Glimepiride F3 /IR WA
Gliclazide 1&@*@ ! EE%E 'E1§ﬁﬁ L. . N T
Lixisenatide p - EL
Glyburide <60: EZEAEM o EESEEYER
El ERI okE
AEBENE IR e FAHSHR
Pioglitazone = e
g RIS T v KR
o —Glucosidase
inhibitors Albiglutide REHRE S
Acarbose
Miglitol ’ 1t 5 A A Dulaglutide AEARE =

0
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- eGFR < 60 mL/min/1.73m? sz
Ay 2 5 B e 2 2 BB
DPP-4 inhibitors eGFR SGLT-2 inhibitors eGFR e
g 55 100me p— ) ~razns
_ anagliflozin L
L EVEY ©H 50 mg WY ©H 100mg
Sitagliptin
#H 25mg AZEZERA
g8 58 5me () ~mEuns
Saxagliptin . Dapagliflozin .
#H 2.5mg AEZEIRA
Linagliptin AEAELE @ REEEE | =
Alogliptin® ﬁ BH 25mg Empagliflozin p Sl
2}
| 30-60 | =H 12.5mg
H 6.25mg Long acting insulin
EX o
N PR, BMEEAER 558
@ == | Short acting insulin (I . 7R i i (5
Vildagliptin .
EH 50mg Premixed insulin
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