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Insulin deficiency

Alpha cell

.-----..-----"produces
- Beta cell
excess
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csnrnsrnne et ghICagOn & less insulin

Excess
glucagon

Diminished
insulin

Diminished
insulin

Insulin resistance (decreased
glucose uptake)

Excess glucose output

Adapted from Buse JB et al. In Williams Textbook of Endocrinology. 10th ed. Philadelphia, Saunders, 2003:1427-1483; Buchanan TA Clin
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*Efkﬁﬂq;égﬂ% = %Z&Jﬁﬁﬁ (after Metformin)

: Glucose influx
T Glucagon When used as add-on
THepatic - secretion therapy to metformin
inhibxt
GLP1 RA cetis + Suffonylurea (SU)
Pramintide Framsos -0.5-1.3%
o . 12-11)0-1 2%
(gitazones) Y Insulin T
SFU * DPP4 inhibitor
o Ginides -0.5-0.8%
ycemia p——mr—r Linsulin secretion| i
Renal glucose DPP.4 |
excretion SGLT? -0.5-0.9%
Inhibitor * GLP-1RA*
Gltazones Cycloset = -0.9-15%
metformin) P il * Basal insulin®
Peripheral o NN -15-3.5%
P Neurotransmitter | Sz '
glucose uptake dysfunction * injoctable
JOISWETARLOT S Management Of Type 2 Diabetes: Sedecting Amongst Avaliable Pharmacological Agents March 31, 2017.
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_ Sulfonylureas
Animal y

Insulin

SGLT2 Inhibitors

Bromocriptine

Colesevelam

DPP-4 Inhibitors

Inhaled Insulin

Pramlintide

GLP-1 Receptor Agonists

Glinides

Thiazolidinediones

Insulin Analogues
Alpha-glucosidase Inhibitors
Human Insulin

Metformin

Lancet. 2014 March 22; 383(9922): 1068-1083. S
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(Biguanide) (AGI) (DPP4i)

* Metformin * Miglitol . Sltagh;.)tlr.\
* Acarbose » Saxagliptin
» Vildagliptin

* Linagliptin

» Alogliptin

REERS WE Thiazolidinedione - mE b E X R - 210 S
(Insulin Secretagogues) (TZD) (SGLT2i)
S FREERS * Pioglitazone » Canagliflozin
(sU) (Glinide) * Dapagliflozin
* Empagliflozin
* Gliclazide * Nateglinide
* Glimepiride * Repaglinide
* Glibenclamide + Mitiglinide
* Glipizide
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Miglitol * Acarbose
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a- glucosidase inhibitor s #* #i&

[ Acarbose ~ Voglibos ~ Miglitol ]
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a- glucosidase

a- glucosidase inhibitor ( competieively bind )
Binding affinity : glycoamylase > Sucrase > maltase
> dextranase > o-amylase > isomaltose



Effect of acarbose on digestion and
postprandial glucose excursion

Without acarbose With acarbose

© Carbohydrates

- Carbohydrate
absorption

GLP ]

Immune response

Without acarbose
With acarbose

Carbohydrate
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PPARy: target of TZDs

Metabolic Effects of PPARy Activation

! Glucose uptae

T Lipd uptake and storace
T Energy expenditure
Adipokine secretion

» Hyperinsulingemia

Adipocyte
" nucleus
| Glueonzcgenesis (| PEPCK)
t Lipid uptake and oxidation

>

(Insulin W |
sensitization) (=

N

} FFAs

(Insulin sensitization)

4 Resistin

(Insulin resistance)

Skeletal muscle
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GLUT4, CAP
LPL, CO36, FATP, ACS
UCP2, UCP3
I Adipanectin, | TNF-cr, | Leptin

| Plasma FFA
| Insuin resistance
(TNFor, Adiponecting

f Gucose oxidation
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Incretion

Januvia Byetta
Onglyza Victoza
Galvus Trulicity

Trajenta




A Neuroprotection
‘. Appetite

Stomach
.Gastric emptying

" Cardioprotection
A Cardiac output

Insulin biosynthesis
B cell proliferation
B cell apoptosis

\ 4

'Insulin secretion
‘.,Glucagon secretion

Figure 1. GLP-1 actions in peripheral tissues
GLP-1 acts directly on the endocrine pancreas, heart, stomach, and brain, whereas actions on liver and muscle are indirect.
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i‘., n;’» 'J‘:[ GLP 1 g | p .}}; "5,’ 'ri’;’ ;\1 (staglpn, MSD)
A 4clnsulin 2 #r4|Glucagon:Z ) *% w 4% (€ *

_| 15.0
= 125 ~ 7 Placebo
Glucose 2100 203 e . GLP-1
€ 75 150 §
5.0 *P<0.05
2.5 Patients with type 2
0 diabetes (N=10)
_, 250
Insulin E igg g When glucose levels
2 100 =  approach normal values,
50 insulin
0 levels decrease.
20
=
Glucagon E’ 15 153 When glucose levels
2 10 S approach normal values,
5 ™ glucagon levels rebound.
0 0
-30 0 60 120 180 240

Minutes
Adapted from Nauck MA et al. Diabetologia. 1993;36:741-744. Copyright © 1993 Springer-Vefldgere patients come first ': MSD




Native GLP-1 has limited clinical value
because of its short half-life

Processing of pro-glucagon in intestinal L-cells
e Gllcentm—x\

GRPP Glucagon IP-1 GLP-1 IP-2

Prohormone convertase 1 1

Regulated by inactivation n | Agonist (active)

DP-W 1 t*|;2‘”1 mll“l

| [Inacﬁve




GLP-1 is Rapidly Degraded by the DPP-4

oPp-4 & DPP-4 inhibitors

covalent coupling
with a fatty acid

covalent linkage
with albumin

synthetic

*Amino acids shown in gold are homologous with the structure of glucagon



Main Pharmacodynamic Properties of
Dipeptidyl Peptidase (DPP)-4 Inhibitors \(J\J’?

Parameter Sitagliptin Vildagliptin Saxagliptin Alogliptin Linagliptin
TheLacl::e“tic 100 mg QD 50 mg BID 5 mg QD 25 mg QD 5mg QD
ICsp: 62

In vitro IC5o: 50
DPP-4 inhibition ICop: 19 IC.,: 24
(nmol/L) IC5p: 1

Inhibition percentage over 24 hours

Effect on plasma
DPP-4 activity > 80% > 80% 2 70% > 80% > 80%

(multiple oral doses) at 2100 mgqd at 50 mg bid at5mgaqd at 25 mg bid at 5 mg qd

Increasing fold

Effect on

i~ i~
active GLP-1 levels 2X 3x 1.5-3x 2-3X 4x
at 2100 mg qd at 50 mg bid at=22.5mg qd at 225 mg at 225 mg
(single oral dose) (single oral dose)

Drugs 2011; 71 (11): 1441-1467
Qengdl
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’ EESE + Sitagliptin * Linagliptin

» Saxagliptin * Alogliptin
* Vildagliptin

« {58 vildagliptin 3,3 2/ ThEERY
L=d
=21t

é ELEEN 1 EERDMEE -
A . ;%rﬂliljé ‘ o R R % « &7 linagliptin I
| o« WFBRD (Tap) msEmEEEmEAsmE
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Farxiga
Jardiance
Canaglu



Renal Glucose Handling in
Non-DM Subjects

00

A Collecting : SGLT1 : [
duct R sk |

A4
w
No glucose

Chao EC, Henry RR. Nat Rev Drug Discov. 2010; 9: 551-9.

SGLT2

S1 segment
of proximal
tubule

Distal S2/S3

segment
of proximal
tubule

~90% reabsorption

23



Effects of Dapagliflozin on blood sugar

Sustained long-term glycemic control of Dapagliflozin ~ Dapagliflozin can decrease glycemic variability

Week 52 B DAPA 10mg

04 \Veek 208

02 —— DAPAHIET 4= GLIPHMET 5 pooi ™ PO
;\;l § 20.0 P=0.010 S
¢ (1 H
g g 10.0
> : .
204 g
o) <
c 2 100
E'O-G' HbAlc reduction over 4 year -E
Y044 | | £ -200

escue therapy NOT available | Rescue therapy avallable | 5
'10 LU | | | | | | | | | | | -30.0
06121826 3442 52 65 78 91 104 117 130 143 156 169 182 195208 Overal Metformin Insulin
population stratum stratum

Study week

MAGE: mean amplitude of glycemic excursions

1. Diabetes Obes Metab. 2015 Jun;17(6):581-90.
2. Diabetes Care. 2015 Mar;38(3):376-83.
3. The American Diabetes Association’s 76th Scientific Sessions: June 10-14, 2016, 1185-P
TW-2380_FOR_23/08/2017



Effects of Dapagliflozin on body weight

Sustained long-term weigh reduction of Dapagliflozin The reduction in visceral adipose tissue and
subcutaneous adipose tissue with Dapagliflozin

== DAPA*MET == GLIP+MET i L Subcutaneous adipose
isceral adipose tissue T

VAT volume (cm?) SAT volume (cm®)
b Vs Mes 2 T T, Do
~ 2 i | . |
2 ) AT
. 107 5
£, S8 00
4. 5150
149y =
£ | O]
o b g 22200 -
0 ! @
£ 3 L4 O 250 -
5 4 : 0§
O ™1 Rescue therapy NOT available | 2 -300 207 5
'5 I‘I UL ; 1 1 1 'I‘ | 1 | 1 1 ] I 'II B ' _306-4
061218263442 92 65 78 91 104 117 130 143 156 169 162 195208 -390 -
StUdy Week 43 DAPA: dapagliflozin
Dapagliflozin is not indicated for the management of weight reduction MR: magnetic resonance; SAT: subcutaneous adipose tissue; VAT: visceral adipose

Data are adjusted mean change from baseline
1.Nauck MA, et al. Diabetes Care 2011;34:2015-2022; Del Prato S, et al. Diabetes Obes Metab 2015. doi: 10.1111/dom.12459
2.) Clin Endocrinol Metab 97:1020-31 (2012) TW-2380_FOR_23/08/2017



Time to cardiovascular death (A)

all-cause mortality (B)

155 259
A‘ HROTM B HRO.TE
185% 1 052, 0.98) Placebo (85% C10.59, 0.95)
0 “ :
X l 29% CV death /—‘_Ij _ l 24% all-cause mortality rru
£ 10 £
:fg. e EMpagifozin _§ 154
& — r~ 5 — Empagifiezin
3 — I E f—*”f—f—”
- o~ — £ 10 i
I s r ~ 3 .,-r—"'rd
i a
3 f —
_-"""I
.,—-—"’ﬂ_'-
Q=" 0 =
; T T T T T T T ) T 1 T T T T T T J
0 ] 12 14 24 30 36 a2 a8 o -] 12 L] 4 E k.. ] a2 df
Months Maonths
Mo of patianss M of patiants
Empagifiozr  1dd8 1430 1485 1441 176 1 827 77 136 Empagifiazn 1438 1430 1468 1441 1206 o 827 Bdd 136
Placsha =2 M1 12 fa i ) 472 A w7 2] Flarabo i 1 T Fali] [:x#] arz 404 287 2]
c N HR D81 Flacebo D 701
) : G5+ HR D81
&+ (B5% C1 042, 0.8T) l 39% H H F &0 (984 C10.T2, 0.82)
o . I
. s § 19% all-cause ho [on,,
< el < pagifoz
E Empaglifiozin E 434
¢l Empagiifi: E o]
: S s
£ 35
;4 £
i S
2] § 254
29 & 204
154
14 10+
04 g
| 1 ) 1 1 1 1 IA. 1 0_
i [ 12 18 24 30 k13 42 43 T T T T T T T T 1
Manthe 0 8 12 18 4 a0 8 a2 48
Mo, of patienis Monmths
Empagificzn 1438 1453 1452 1388 1235 w3 A BiF 132 ha ol patants
Flacaba 782 T2 §57 £74 531 43 =7 233 LE Ermpagifiezin 1458 1282 1146 1011 et 532 471 06 ™
FiRopan T8 L3k 5 458 e 2 iy 130 o

hospitalization for heart failure (C)

all-cause hospitalization(D)
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Obesity § 1.2% Alct

Cardiovascular Disease

36%
0

‘Multiple effects of SGLT-2 inhibitors in T2DM treatment

Hypertension

AACE Diabetes Resource Center- Management of Common Comorbidities of Diabetes; Curr Opin Rheumatol. 2013 Mar;25(2):210-6

ADA: Explore: Complications, http://www.diabetes.org/living-with-diabetes/complications/, IDF: Diabetes complications, https://www.idf.org/about-diabetes/what-is-diabetes

SUA=serum uric acid; UACR=Urine albumin/creatinine ratio; HF=Heart failure

1.Rosenstock J. et al. Diabetes Care 2015:38; 376-83;
2. Kosiborod M et al. Circulation. 2017 May 18. pii: CIRCULATIONAHA.117.029190


http://resources.aace.com/
http://www.diabetes.org/living-with-diabetes/complications/
https://www.idf.org/about-diabetes/what-is-diabetes
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Summary of CV Outcome Trial and .
Real-world Evidence of SGLT2i

EMPA-REG! CANVAS program’ DECLARE? CVD-Real’ CVD-Real Nordic®

41.8% Dapa 94% Dapa
.ﬁ Medication Empa Cana Dapa 52.7% Cana 1.3% Cana
: 5 5.5% Empa 4.7% Empa

Studv ype RCT RCT RCT RWE RWE

! Hlstory of CVD % 100 66 40.6 13 25 :
L Follow-up,year T U3ITTTTsaieogns) T as T eiaoie T qoi2201s
é"I-Z’rlmar\,ir MACE Outcome % -14 -14 - - -22 :
 QDeath,% 1 - SCURE : T
oM '

-13" -15° - - -13"
» Stmke %

' -10° 14

P : : -51 ¥
All-Cause Mortality, % -31 -13 (no significant) : - CVD: -53 -49
= s :  Non-CVD:-46 i:

i : : -39 i
Hospitalization for HF, % : -35 -33 : : CvD: -31 i -30
i : :  Non-CVD: -55
*No S|gn|ﬁcant
1. Zinman B, et al. N Engl J Med 2015;373:2117-2128; 2. Bruce Neal et al. N EnglJ Med. 2017 Jun 12. doi: 10.1056/NEJMo0al611925.; 3. Itamar Raz et al. The 77th Scientific Sessions of
14| the American Diabetes Association, San Diego, California, June 9-13, 2017; 1245-P; 4. Mikhail Kosiborod et al. Circulation July 11, 2017, Volume 136, Issue 2. doi:
" https://doi.org/10.1161/CIRCULATIONAHA.117.029130; 5. Kare | Birkeland et al. The 77th Scientific Sessions of the American Diabetes Association, San Diego, California, June 9-13, 27
f“ 2017; 1205-P
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Canagliflozin Dapagliflozin Empagliflozin
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(SGLT-2 inhibitors) \(Ng

£ canagliflozin FI KBRS - ERZZFY canagliflozin féﬁﬁ’*]ﬁﬁ%\ #£ empagliflozin BIAEH T P

TR CETCR x
; BiRER TRERRER

T REREZEE
Hazard Ratio: 1.26 Hazard Ratio: 1.97
: " n
95% C| : 1.04-1.52 95% Cl : 1.41-2.75 JH:’TEK Eﬁﬁg‘ﬁ:@l}»»\

p=0.02 p<0.001 EFRIER
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(1) REI LS 2RRIF QEBETER metformin - SIZEFE
FRERERER - REBE  BERE  FeMRENEEIER
YR MAERTIEHZ & - Tﬁﬂ%ﬁ%*ﬁﬂﬁﬁﬁ%ﬂﬁ%%’@% :

(2) TzD ZUE « DPP-4 NHEIE - sGLT-2 #IHIE - UIREZIERSZ

ZERLR 5 E - RERBEEBE AT ZERN metformin 12

i TSR IEAB R M 2 55— BN PR ABIR A - B sGLT-2 #IHIE £ DPP-4

HINIEE K HEIEREELHEEmEE—EFER -

= T1RE 3) E_EERFEBEAERER= ?EDEEBRHMEMW; =& ATEAE
105-5-1 EHIMEE  EZRETREREE

(4) HFASERAMEINEEHE_ERERFERA - HEIREREEERE
AEREAIEE) - WIEFIEMR - IREIRSHENEERL -

(5) FE_ERRFERAERZORMEMEZEY LD - UsZliE
(2ME) BR -




C1BR 37068 PR EE © BREREZEE () ot

s FRELE BESH  BFRESE  ZARH
2 BUIEPRREEE - A contraindication - Bl o chazppis

metformln EEEEEY) -

BEAN - Bl AER - AEFEFEH pepe 7 a2 .
metformln : LLJEE"‘?LE HERCEEY - PEER =

B4 kA2 B (eGFR) /VAR 30 ml/min/1.73m2
ZZFH metformin ; B4 TKASIEIESS (eGFR) 711° hE=iES =
30~45 ml/min/1.73m? [ + metformin B S £ -

80 BELl FHYEE 2 BIERRTREE - BLIAIASEFA P .
28 metformin - AEZELL metformin /A& - hEES B

& M thiazolidinedione - DJEE S HIRFERIFHE
KIEFAEEIZMMAIRS - tholAESEINE M4
R ZI§H 2 fe -

*Hung SC, et al. Lancet Diabetes Endocrinol. 2015; 3: 605-14.
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2.5 S REEIBNEREERSS AL -
E2E (New York Heart Association, NYHA) If1gE 70 48 3 EAEE
N ARAFE IV EREF - AEE @ﬁﬁ thiazolidinedione -

5A- 710 W8 SE [ % 32 28 -2 $ID I B ol ief i P 7 h MR TIEE o
BhRECERORRISERAEE -
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55308 GLP1-RA | B E GLP1-RA BT

* Ul exenatide - {FAISER - F—HEH _X « Liraglutide, exenatide HY& 2R & F 51
L. BpEAS BEEETERE S . Bydureon K dulaglutide
e BIEEAERRE
« 1 liraglutide AT =

£/ dulaglutide ‘B2 1E(EA
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Composition of GLP1-RAs

GLP-1 analogues

1 Victoza

Semaglutide?

Liraglutide
97%

amino acid homology
to human GLP-1

C-16
fatty acid

Scoco ooo
amino acid homology
to human GLP-1

Albiglutide?

Dulaglutide® Trulicity

lgG ]

| ' 90%
amino acid homology €= amino acid homology
to human GLP-1 to human GLP-1

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

I

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

&



Composition of GLP1-RAs Z
Exendin-4-based peptides \(fﬁ

Byetta

Exenatide BID'2 Lixisenatide3

00000000¢

. 0990000000
%WQ@QQ@@

{eooeoe°

~50%
amino acid homology
to human GLP-1

Exenatide QW12

Exenatide molecules in a

~ +)
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.
rhvm- j Drug Des Devel Ther 2014;8:25-38
/4
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PR EZRR-1 TR EXE] (GLP1-RA)

Pharmacokinetics ™. i 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
3 * Semaglutide Dulaglutide Lixisenatide
O * Dulaglutide Semaglutide

()

Gastric emptying

o
% ;

PPG

py
X
FPG

a9

HbA, .

Antibodies

Penetration
in the brain

Effect on
appetite

Effect on
body weight



GLP-1: effects on the gastrointestinal, 42
cardiac and central nervous systems

Neuroprotection L
(animal studies)
( N
A Learning and
A memory function @ = @ i
L. :  (animal studies) - |
. J
s ) :
Satiety
(animal Studies) .................................................................. -
v v v
i B Ko Gastric emptying and acid Protection and
Do B r@l X secretion improved function
W P
N J

Kieffer, Habener. Endocr Rev 1999;20:876-913. Flint et al. J Clin Invest 1998;101:515-520. Wettergren et al. Dig Dis Sci 1993;38:665-673.

During et al. Nat Med 2003;9:1173—-1179. Perry et al. J Pharmacol Exp Ther 2002;302:881—-888. Perry et al. J. Neurosci Res 2003;72:603—612.

Bose et al. Diabetes 2005;54:146-151. Kavianipour et al. Peptides 2003;24:569-578. Thrainsdottir et al. Diab Vasc Dis Res 2004;1:40-43. Nikolaidis, 43
Mankad et al. Circulation 2004;109:962-965. Nystrom et al. Am J Physiol Endocrinol Metab 2004;287:E1209-1215. Nystrom et al. Regul Pept 2005;125:173-177.
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Exenatide Liraglutide
- F—EEAERR-1 ZEAENE \
I s . ETHS 13)\F
Sh ‘ - ¥THS 24 0F FRER 1308
« DIEFHE T AR - A8 X 0.6 mg B4
. o BKMiEEHEIARAEZEZE R 1.2 mg 3¢
5
E;;i;ﬁftf e Dlgs  SFET IS S g 10pg — X 1.8 mg
R . —FEABEESHRT—
- BEREEEFRESIER
= Ve o BB BT - FERR - BE'S - BREAN0ETE . B exenatide 3B{ -
= . TIBEEE iR BAIHEEESHERE
- HEBIELE (CCr < 30 mL/min) :
FEEER N -
BEMREEAEZRED - BEAEEIE

- BEBRERNBEA  TREER

o PEBINEEFZAIBEA (CCr30-50 mL/min)
EEER

EHEEISRE




FAFIEZRIR-1 ZES(ERLE] (GLP1-RA) W

------------------------------------------------------------------------------------------------------------------------------------------------

G EOENE - RENE . \G BEANDENRELR

Go3 EA ey i TET@IB\M%E%E‘J@@W%
BRRERGRE - HoA, VIE R (cardiovascular outcome trials, CVOTs) :

EAER L SENERET =S 2 | (cardo |
5 ALy Bz S o3 liraglutide (LEADER) /& semaglutide
%_ﬁfiﬁim% (SUSTAIN-6)

BERRERSHEFATERIK-18
« BUOBLRMYE - WHSSEZR D
« BEBARZEEBE

o PRS0V E 5 3HE 7 Rl Bz
« BV TERIREB RER L

. G2 (24850 e« 2016 F 8 H 1 HRE - liraglutide IR EIEEE R H
S CCVNARBE | o018 41 B - dulaglutide DI EBESE A
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=2 SUSTAIN-6 =1t &8 (Semaglutide)

;‘-‘ %) BBRESHELNSSABEER

EELNEERNES E

FEFROMESHER
(DEHESEE - RS AIIERE - EBFHIPRE )

-13%

(TEE R E B8 4H)

FrlERFRaHALNESRAEERER
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FEFROMESHER
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5.1.3.2 Liraglutide (%0 Victoza) (101/10/1 ~ 105/8/1)

1. [ERAREEZBHEAMZEIEHY metformin & /5
sulfonylurea FEZ4){EERIR B IEHIMYE 255 55
EREEE
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MARZEEBMEESIS - B0 AR mEZE) /5
EREEZRHE
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Normal Insulin Secretion:
The Basal-Bolus Insulin Concept

Breakfast Lunch Dinner B Physiological insulin

l l l Prandial insulin

== Basal insulin

N
o1

Insulin (mU/L)
w
(@)

=
o1

06:00 12:00 18:00 2400 06:00
Time
Figure adapted from Kruszynska YT, et al. Diabetologia 1987;30:16-21



Insulin Requirement of Diabetic Patients

B Type 1 patients: 0.5-1.0 U/kg/Daily

basal insulin : 40-50%; prandial insulin : 50-60%
B Type 1 patients (60kg)

daily insulin requirement: 30-60 U

basal: 12-30 U; prandial: 15-36 U
W /nitial insulin dosage in type 2 diabetes

lean: (10-) 20-25 U/day; Obese: 25-35 U/day
(Twice)

0.1-0.15 U/day (daytime OAD, bedtime insulin)




Profiles Human Insulin and Insulin Analogs

Aspart, Lispro, Glulisine Prandial Insulin

Basal Insulin

Plasma insulin levels




FE
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R E R EEIE

B3 (1)

*
< Py

RERER tEYAtER = AER SEER

EUEER

Insulin lispro

Insulin aspart 5-15 73 30-90 3-5 /\[F

Insulin glulisine
FMRER

Regular insulin 30-60 %) 2-3 )\ 5-8 /)\F
PREER

NPH insulin 2-4 /N[ 4-10 /)\[Fs 10-16 /)N
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SRS R REIF.

BF1E (1)

A

REZRELE REUA{EFT =A{ER HEER
BRXYEER
Insulin glargine (U-100 W Wl =
glargine ( ) 2-4 )\ 2024 1\
Insulin detemir (U-100) 1-3 /MBS
Insulin glargine (U-300) 6 /\B5 mAREA S 1E 24 '\
(EEZREEIEBEAEZEVHEESF)
Insulin degludec (U-100) 1 /\R 25 /\[F
(BEFEEEIEBEFEEVEEIAFR)
FEREEER
70/30 human insulin 30-60 77 2-8 |\
70/30 aspart insulin
50/50 aspart insulin 10-16 /)\F
P 5-15 73 1-4 )\

75/25 lispro insulin
50/50 lispro insulin




Gla-U300 is a New Long-acting Basal Insulin e »

with a More Even and Prolonged PK/PD Profile \(Ng
vs. Gla-U100

More even and prolonged PK/PD profile

@f@ ®0p (;’ Insulin concentration, pU/mL
©) (X4 ..@
70 9308 %0\ 25 i -
® ® .... .. I Yo 20 (Jl-i-[_'lUU
e 00 000
loe® 2% %050 I 15
R X AAPL AN 10 gy cae 3
00 9° % %%° 5 : Gla-U300
Vo0 .0 %0y g
® 9090°® 0= 7 v 7 ¥ 7 1
Loge0°, 0 6 12 18 b 30 36
Glucose infusion rate (GIR), mg/kg/min
Insulin Glargine- Insulin Glargine- 3 | :
Gla-U100
U100 U300 2 i
B . _Gla-U300
0 L] L] L] L) El L vy
E ----------------------------------------------------------------------------------------------------------- E 0 6 12 18 Z;A' 30 36
: Randomized, crossover study 30 participants :
: received once-daily subcutaneous i Blood glucose, mg/dL
: B 1 : 160- ;
: administration for 8 days. ] i Gla-U100
: Direct comparison between 0.4 units/kg of P 1204 o s
: each treatment. PK and PD assessments i 100 Gl4-1300
: performed over 36 h. 0 ¢ r B’ x50 %
7 S S S St S ; Time, h

. Steinstraesser A et al. Diabetes Obes Metab. 2014; 16:873-6; Becker RHA et al. Diabetes Care. 2014 Aug 22 pii: DC_140006. [Epub ahead of print]
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B R RS EBIEZR BEFRERER = AER
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17 bA, - B/3 mg/dL - T = y 7
Bl AR
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% . HbA, ANEEEE . BEMEFE_EORE . =) =
BRI SIS R e
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HEFEEZRTIE | 978 0.1-0.2 u/ke/aay B

& & O AR b iR 2 ERN EEVE AN BRIRERGE - =X

HEBERERLE 8 HHEZEAK-1 (glucagon-likepeptide-1, GLP-1)
HbA, . AR ER . SEIAR _REBEANERIRESR
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RER . BEBBEEM RN ENEAZEA
BFERA_EFNAE - R EE BEEEIAAY “basal-bolus” 51 8E
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R SRR B REAIBERIZIR? (-1.5~-
Pixed &sting First 512228 - 7J<1EWDL1EE

400+

5 B PRI i EE
T2DM

300~
i
" 200+
E
(mgdl) S
0. E¥ M

BR TR &

06 : 00 10: 00 14 : 00 18 : 00 22:00 02:00 06:00

@

20191 Fr 55 B2 52 24 /& Fakhparison of 24-hour glucose levels in control subjects vs patienls with diabetes (p<0.001). Adapted from Hirsch
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ARERIRIE RS
EMPA-REG OUTCOME Trial CANVAS Trial
Empagliflozin Canagliflozin
LEADER Trial SUSTAIN-6 Trial
Liraglutide Semaglutide
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GLP-1 Receptor Agonist
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eGFR < 60 mL/min/1.73m?
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LSRR

Metformin

Sulfonylureas

Glipizide
Glimepiride
Glyburide

Thiazolidinediones

Pioglitazone

a —Glucosidase

inhibitors

Acarbose
Miglitol

AT B =)
eGF
FRALLE
. Exenatide
BN EZEeEER
T EFE R A
...... Liraglutide
BT EE  59F
‘M EFEZFEER N _
Lixisenatide
EERNE 1B
LEEIBMESTT
Albiglutide
# iR A Dulaglutide
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HLUE PR B K IE eGFR HEEIS Y25 W
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) eGFR < 60 mL/min/1.73m? ) eGFR < 60 mL/min/1.73m?
= R B = R
DPP-4 inhibitors eGFR . SGLT-2 inhibitors eGFR o
| 0Fe-4inhiieors _J gy “EEEmE @ TERE
| Canagliflozin
L 0N E2H 50mg | 4550 [E=1S 100mg
Sitagliptin
5H 25mg FEZERR
&) EEums () Fauns
Saxagliptin Dapagliflozin .
=H 2.5mg A EHERH
Linagliptin A BARELE @ TR
e S £ 54 7| £2 Empagliflozin .
Alogliptin @ FEREL S FEZIRE
Er sH 12 mg
=H 6.25mg Long acting insulin
. BEEFHR - 858
@ RS : [EmiE - BEEEER
Vildagliptin L
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