


Leading causes of Death in DM

Total death Death from cardiovascular disease
(Hazard (Hazard
ratio) ratio)

1.61

1.56

Normal Impaired fasting Diabetes Normal Impaired fasting Diabetes
glucose glucose

Death from cancer

{Hazard
ratio)

B Total [l men [ women

134
130

1.04
I N I I
Normal Impaired fasting Diabetes
glucose 49

Diabetes Fact Sheet 2022



Vascular complications in DM

M Total [l Men [l Women

- . Ischemic stroke (Hazad 171
Myocardial infarction + ratio) 170
. Hazard
Ischemic stroke s ‘
/ !
1
Normoglycemia  Impaired fasting glucose Diabetes
Normoglycemia  Impaired fasting glucose Diabetes Heart failure ‘"?:3{3
Myocardial infarction s i1
- 4 = 1
1
Normoglycemia  Impaired fasting glucose Diabetes
Normoglycemia  Impaired fasting glucose Diabetes . .
End-stage kidney disease "

&

100

Normoglycemia  Impaired fasting glucose Diabetes
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Clinical Practice Guidelines for Diabetes
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o1 A4 (00) eAG (mg/dL) eAG (mmol/L)
5 a7 54
b 126 7.0
T 154 8.6
8 183 10.2
9 212 11.8
10 240 134
11 269 149
12 298 16.5
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Glucose/insulin | Blood pressure AC Lipids Physical function Depression Quality of life
" SITTING/BREAKING UP PROLONGED SITTING J J $ 2 v 0
STEPPING ¢ 1 ¥ ()
v v N J 1 ¥ 0
STRENGTHENING 4 + T NR
ADEQUATE SLEEP DURATION N v N N @
GOOD SLEEP QUALITY 4 N NP N (7] T
CHRONOTYPE/CONSISTENT TIMING © @ ® e

IMPACT OF PHYSICAL BEHAVIORS ON CARDIOMETABOLIC HEALTH IN PEOPLE WITH TYPE 2 DIABETES

/ Higher levels/improvement (physical function, quality of life); J Lower levels/improvement (glucose/insulin, blood pressure, A1C, lipids, depression); @ no data available;
" Green arrows = strong evidence; = medium-strength evidence; T Red arrows = limited evidence.
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Diabetes Care 2023;46(Suppl. 1): S68-96.
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Pathophysiology and Drugs

(7) Brain (8) Gastrointestinal tract (9) Inflammation
(3)Adipose Defects Defects
tissue » Impaired appetite Defects « T Chronic inflammation
regulation - « | Incretin effect i )
- (4) Skeletal » T Sympathetic tone LTI e options:
muscles = | Dopamine activity Therapeutic options: . SIG‘:_lz r.echel];‘.[;)r agonist
. . inhibitor
Therapeutic options: SE UL ey G BT A
- « Anti-inflammatory agents
) « GLP-1 receptor agonist + DPP-4 inhibitor b
(5) Liver » Dopamine agonists
Defects -
« T Insulin resistance S LT o
Therapeutic options: Defects
» Metformin « Immune dysregulation
+ Thiazolidinedione _ / Therapeutic options:
« GLP-1 receptor agonist and « GLP-1 receptor agonist
SGLT2 inhibitor* Hyperglycaemia « Immune modulators
« SGLT2 inhibitor
12) Pancreatic amylin (IAPP - -
(12) P ) (11) Stomach or small intestine,
or both
Dgs;t; - Defects
ol eposition . - Abnormal emptying
In pancreas (1) B cells (6) Kidney (2) « cells « Gut dyshiosis
Therapeutic options: = T Glucose absorption
- Future therapeutic target Defects Therapeutic options:
UL ES : Defects . Defects = GLP-1 receptor agonist
» | Function = T Glucose reabsorption ) . S
. . induding SGLT2 = acells including = DPP-4 inhibitor
Therapeutic optlons:. indluding : 1 glucagon » a-glucosidase
+ GLP-1 receptor agonist hyperexpression inhibitors
« Insulin -7 Inﬂamr’flatlor{and fibrosis | Therapeutic options: - Amylin analogues
= Sulfonylurea Therapeutic options: + GLP-1 receptor agonist « Metformin
« Meglitinides = SGLT2 inhibitor « Amylin analogues
« DPP-4 inhibitor = Non-steroidal selective MRA | « DPP-4 inhibitor

Lancet 2022;400:1803-20.
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No
SGLT2iY
GLP1-RA"  sGLT2i® SGLT2i%
i Yes
LY Metfarmin
l 1 l Others
+ Metformin + Metformin + Metformin .
E +Metformin +5U  +Glinide  +o-Gl +1ZD  +DPP-4i +5GLT2i +GLP-1RA |
+GLP1-RA ! - i
+SGIT2i  +GLPL-RA +GLP1-RA , ! | | E
+5GLT2i | | | | | ] | | | | | | | i
i | | | | | | | ! i
+TZD7 i [ L ul !
+ Others | \ \ J . . J 1
P J7I] + Others ! N _ _ ~ |
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T, o
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SGLT2i®
GLP1-RAY  sGLT2i® SGLT2i®
GLP1-RA%
+ Metformin + Metformin + Metformin
+GLP1-RA
+SGIT2i  +GLP1-RA +GLP1-RA
+SGLT2i
+71ZD7
Sl + Others

a7
+ Others (rzo=371)

1) A history of an acute coronary syndrome or myocardial infarction, stable or unstable angina, coronary heart disease with or without revascularization, other arterial revascularization,
stroke, or peripheral artery disease assumed to be atherosclerotic in origin

2) Current or prior symptoms of heart failure (HF) with documented HF with reduced ejection fraction (HFrEF, LVEF < 40) or HF with preserved ejection fraction (HFpEF, LVEF > 40)

3) eGFR < 60 mL/min/1.73m2 or urine albumin-creatinine ratio z 30 mg/g

4) Dulaglutide, liraglutide, semaglutide

5) Dapagliflozin, empagliflozin

6) Dapagliflozin, empagliflozin, ertuglifiozin

7) Pioglitazone

Iq’)! LH 3t e 513
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Benefits and Harms of SGLT2i

Diabet No diabet Stable heart failure
labetes © diabetes Mean eGFR: 61 mL/min per 1.73m* Mean eGFR: 64 mL/min per 1.73m*
High atherosclerotic cardiovascular risk* 57 0.5 1.0 7] 0.0
. - 0_ (R e N - ——
Mean eGFR: 80 mL/min per 1.73m? & & 5 [__'__[ _
=] 2
57 03 0-6 [ Kidney disease progression L8 104 6 -5 -
g_ a [ e e e ‘["’“"—“'_'_'E‘ [ Acute kidney injury g %5 _15- 4
T w3 51 2 -1 [ Cardiovascular death or hospitalisation 25 2 20+ -
é S o -104 -5 for heart failure S EE _y5 -
g ,Z‘g ~154 [ Ketoacidosis g § g _30- -
T _% ;i 204 1 Lower limb amputationt é = % ~35 E
TSRS 257 & -40- 34 .
=g -45
: ‘9 G _30_ T T T T T T 1
;C: mc -35 Placebo population
o - —40- mean event rate: 16 23 148 0.5 6 7 17 104 1.0
-4 I T ' ' ! Chronic kidney disease
Placebo population Mean eGFR: 45 mL/min per 1.73m* Mean eGFR: 40 mL/min per 1.73m*
mean event rate: 4 4 21 0-2 4 59 1.3 141 E
. 0 I o B = .
B g ] = ]
o L 2
25 ¢ i -4 4
280
= é g -154 -11 -11 -1
< 22 20 .
T EE 5 i
scp
%S H 30 -
£73 354 :
o £
i -40- |
-45 T T T T T T 1
Placebo population
mean event rate: 29 19 47 12 7 48 16 11 0-6

Lancet 2022;400:1788-801.



SGLT2i is not Omnipotent

o

BUSINESS LESSONS

THERE |
BULLET

and anyone who says
otherwise is lying
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Summary of Revisions:

Standards of Care in Diabetes—2024

=  Recommendation 9.14 was updated to highlight
the importance of early combination therapy.

= Recommendation 9.15 was added to reflect that pharmacologic therapies should
address both individualized glycemic and weight goals in adults with T2DM without
cardiovascular and/or kidney disease.

=  Recommendation 9.17 was added to highlight the importance of treatment
intensification and combination of approaches pertaining to weight management and
their alignment with glycemic management goals for adults with T2DM.

= Recommendation 9.18 was updated to reflect prioritizing glycemic management agents
that also reduce cardiovascular and kidney disease risk in adults with T2DM and
established/high risk of ASCVD, HF, and/or CKD.

= Recommendation 9.23 was updated to include a dual GIP and GLP-1 receptor agonist as
an additional option for greater glycemic management that is preferred to insulin.

= Recommendation 9.25 was broadened to include any glucose-lowering agents
if justified for additional benefits (e.g., weight management, cardiometabolic, or
kidney benefits) to treatment goals.

Diabetes Care 2024;47(Suppl. 1):S158-S178.



ADA 2024 H 119k (1)

Goal: Cardiorenal Risk Reduction in High-Risk Individuals with Type 2 Diabetes (in addition to comprehensive CV risk management)*

+ASCVD!

Defined differently across
CVOTs but all included
individuals with established
CVD {e.g., M, stroke, any
revascularization procedure).
Variably included: conditions
such as transient ischemic
attack, unstable angina,
amputation, symptomatic
or asymptomatic coronary
artery disease.

+Indicators of high risk +HF +CKD

While definitions vary, most Current or prior GFR <60 mL/min per 1.73 m? OR
comprise 255 years of age symptoms albuminuria (ACR 3.0 mg/mmol
with two or more additional of HF with [30 mg/gl). These measurements
risk factors (including obesity, documented may vary over time; thus, a repeat
hypertension, smoking, HFrEF or HFpEF measure is required to document CKD.
dyslipidemia, or albuminuria)

+CKD (on maximally tolerated dose
of ACEi/ARB)

- PREFERABLY

with proven SGLT2i® with primary evidence of
. . HF benefit reducing CKD progression
*ASCYD/Indicators of High Risk in this Use SGLTZi in people with an eGFR

220 mL/min per 1.73 m; once initiated
should be continued until initiation
of dialysis or transplantation

______ DR - mm e = =
GLP-1 RA with proven CVD benefit if

population

GLP-1 RA* with proven SGLT2i¢ with proven
CVD benefit CVD benefit

SGLT2i not tolerated or contraindicated

If A1C above target, for patients on
SGLT2i, consider incorporating a

« For patients on a GLP-1 RA, consider adding SGLT2i with GLP-1 RA or vice versa

proven CVD benefit or vice versa

« TID*

[ If additional cardiorenal risk reduction or glycemic lowering needed

Diabetes Care 2024;47(Suppl. 1):S158-S178.



ADA 2024 H 119 (2)

Glycemic Management: Choose
approaches that provide the
efficacy to achieve goals:
Metformin OR Agent(s) including
COMBINATION therapy that provide
adequate EFFICACY to achieve
and maintain treatment goals
Prioritize avoidance of hypoglycemia in
high-risk individuals
|

In general, higher efficacy approaches
have greater likelihood of achieving
glycemic goals
Efficacy for glucose lowering
Very High:

Dulaglutide (high dose),
Semaglutide, Tirzepatide

Insulin

Combination Oral, Combination
Injectable (GLP-1 RA/Insulin)
High:

GLP-1 RA (not listed above), Metformin,
SGLT2i, Sulfonylurea, TZD

Intermediate:
DPP-4i

!

Achievement and Maintenance of
Weight Management Goals:

[ Set individualized weight management goals

General lifestyle advice: Intensive evidence-
medical nutrition based structured
therapyleating patterns/ weight management
physical activity program
Consider medication Consider metabolic
for weight loss surgery

When choosing glucose-lowering therapies:

Consider regimen with high-to-very-high dual
glucose and weight efficacy

Efficacy for weight loss
Very High:
Semaglutide, Tirzepatide
High:
Dulaglutide, Liraglutide
Intermediate:
GLP-1 RA (not listed above), SGLT2i

Neutral:
DPP-4i, Metformin

4

If A1C above target

Diabetes Care 2024;47(Suppl. 1):S158-S178.



Statin of 21st Century

N

REDUCTION IN DIABETES COMPLICATIONS

Glycemic Blood Pressure
Management Management

JoU] JoUT] 00|
Q errl LIFESTYLE MODIFICATION AND DIABETES EDUCATIONLLLLHQ

Diabetes Care 2024;47(Suppl. 1):S179-S218.
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Sulfonylureas

Gliclazide
Glipizide
Glimepiride

Glibenclamide

Biguanides
Metformin

Alpha-glucosidase

inhibitors
Acarbose
Voglibose

Meglitinides
Repaglinide
Nateglinide
Mitiglinide
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Thiazolidi-
nediones

Pioglitazone
Lobeglitazone

DPP-4 inhibitors
Sitagliptin
Vildagliptin
Saxagliptin
Limagliptin
Gemigliptin
Alogliptin
Teneligliptin
Anagliptin
Evogliptin

SGLT2 inhibitors
Dapagliflozin
Empagliflozin
Ipragliflozin
Ertugliflozin

GLP-1 receptor

agonists
Exenatide
Liraglutide
Dulaglutide
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(mL/min/L.73 m)
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Metformin

Meglitinides
Repaglinide
Mitiglinide
Nateglinide

DPP-4 inhibitors
Sitagliptin 100 mg
Vildagliptin 100 mg

“‘ 0

Saxagliptin 5mg?
Linagliptin 5mg
Gemigliptin
Teneligliptin 20 mg
Alogliptin 25mg?
Evogliptin 5mg
Anagliptin 200 mg = gs
SGLT2 inhibitors
Dapagliflozin 10 mg NE &
Empagliflozin 10 mg/25 mg¥ Ees
Ertugliflozin Smg s gl&
Ipragliflozin 50 mg A= eg
Sulfonylureas
Gliclazide
Glimepiride
Glipizide
Alpha-glucosidase inhibitors
Acarbose
Voglibose
Thiazolidinediones
Pioglitazone
Lobeglitazone
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&)! CHEhe b tH 5F3)
Korean Diabetes Association



Metformin: =GX| A2 A| F2| At

eGFR
(mL/min/1.73 m?)

RLETHH| AL HALE

o4 A8AIZHIFR| SEHSFD, M|
FOA B} % A
QRE
=g
o QOCEUN AIR HHALE
EoiAl ASNZVIFR] FEHSED, AR 7] I} TN




&}

- -
Korean Diabetes Associatior

1t

m

|.

140/90 mmHg O|ZFO[LCE, [

F = S E£ 130/80 mmHg O|BHO|CH [R 22| CH

=40
==

EXHOIIA M

gl

=

F

Lo

jol
7

Ho
i
ol
w0
oF

—

Joi!

£
[

ol
oll

Bl
K1

2ro| 120/80 mmHg O

=
=

5.

o

1
[yu|
Kr
ol
ofl

RS

==

E

X2

O

i

od
-
ofll

gl

ojn

7l

2::!

of
[

CHA 2

T=EH A

gl

rf=3

Hete AN H et o

A
(i

|

[H]

2

x

§

@)
[

71_
T
&
7l

g

H MZFE 28 0|2

[=13
=

SR}

10. 0| 160/100 mmHgE

gul




2l W ADICHYRE 2% / TR 3% ]

v

Y e
siot <120 / 80 mmHg = 120/80 mmHg
=

Amarn)
BjE| A0 = v
g5 SfEHES PP SEEHY (HSEE, USE 44 |, PE YUY 1,252 1, 25 A4
/= No Yes
®
<140/90 mmHg <130/80 mmHg

SIS AR}

(Y0 = %7\ 27
THYSUTE o 1
S¢HA| ACE x| ERac

= ARBE A1)

et
= 160/ 100 mmHg

SHYY Xt

25 Siolo] =2IBHX| 942 39

Eb AIZ Hosi| 32t

S8 SXOAIM SOHUA HEY Al A = Y= =R

UX| Mt A AX|H]|, K| 2EH MM XHEHH], HEFXHEER],
EESEXCH, ol X7} Ao, %= FFO it

| oYz uto Xtol= glo] 2= of== LA EH = gD,

(=]
| R —

i



S

-~

X2ZAHS/LDL/HDLEHAHIE, SEXIY) - S8 TIE Al/0KHE 12] Ofyf 2A|

h 4 v v

LDL ZHAE|S iy ux

. 4

L

a e
MRS 1742 U YOIt L
I
B SUIRE = 104 >mﬁ
T AEpEn EE Mpas < 150 ma/dL
FEoP = 34 B 1-274 oAk
/| >somo
VAN ¥




2t

Kk

]

ofl=lElD]

=oHA| 2ot 32

6-2) E|cHiefEZF (maximum tolerable dose)2| AEIEICZ SHX|0| T

PCSKOYH| |

Z(150 mg/dL 0|4}

L=t |
=

7. AR

ST 2f3l H|=Io|=2|0|E, 2|7}

Z(500 mg/dL 0|4

E|

ot 1S gXYE

8.

£ ot X=0of et

KZEEA

gy

9. 2T 4-12F &

=30 =2HoHK] Z6HH

Z|cf LHeFEZ 0=

OfidlE|DI= 2=7¢

OFX| o3

&3

H

-_e -
Korean Diabetes Associatior

00
70
=9
=
ar
m
+
m
Ll
<]



ozl g =2(7t

AL

Ab7F Of

ojn

_I|_
3y
K
ol

Of 2L}

(2 100 mg)2 AtE

o] 9l

3
—_

&

41
il

=

.
[=]

Al
. 0
|




2

HBHE x5t

|

o

Korean Diabetes Assooiation

FC}.

—

=]

FCF,

[

=

HA ==

29}

A 22 S B OF
=1

= AHHe=Z =H|o

X
(=]
=
12t

10}
X
(]

=
=

(2 0.8 g/kg OIshH2 miCt. |

A

b

—_

2t %

E

1

=]

M2
=
el
ML

olj

I_

=
—

(o]
=1

Hisot7| ?Ioto
| 2tct

e

=

of
A
= SXAM X2

|:l_}u
Iél-
At

b

.
(=]
—
=

KHo[AIA

b

Al J2|2 MO{E 140ict

K| Qe M =EHIXHEHA|

¥

o
[

Il 28H|XIEHH|o] AFRS A DIBHR

6. RURT} AALE FHAFH 220

QEIA

X

¥

o
[

_

20|=4 OJUIE=E|ZO|

AE

SE

F

=

MEHE(FEATA IS 30 mL/min/1.73 m? O/2hHe] F

I_

st

b

GLP-1-EXHZEHIE 1na{d

YSE SGLT2MHE Zetet K=z
7. SGLT2YHH= AMOiHRES ARGt K| |X]

+EHAHNE

=71

tC}, [H

-
(=]
—

[0 A o[ =]

ol
il

H

3

K0
<

JJ
oF




.
l 2 SRTIHH T/ FEASAO RS B7F S TITE Al/oE 13] OFy 24|

v
Axo| g £

UACR = 30 mg/g = eGFR < 60 mL/min/1.73 m2 0|

Ay Tt

l l

ety AR}
AFAI012EE 24,
ALOIL T} QU= AL A HZ 250|
ARB/ACEi AtS ZA<2 nsMRA *E%

F A olC

_?}A I-o

of

SGLT22R|HI= ACHH S AZtst7| F7HE| S
FEATH O aH=0] 30 mL/min/1.73 m20|2tC 2 -
AciyeEs 1 SO AL NEHE|0A o/t Kpppezcsa



0k

oF

I
ol
70

u0

ge 32
140-180 mg/dLo|C}. [2

o] ZR3tct

Fol X%

o
=2 o
=F S

i1C

3.180 mg/dL O|Ate| 1

Xt
Al

—
—

=~
=

RS

4. Y I

110-140 mg/dLZ

=
=

of FolotHM =%

=]
2

o xgg

~
=

a0

100-180

"=

r

7, Ut
&2 Solug et

™
O
—

mg/dLO|Ct. [7]Et

e 2

f

ALK

T.

i

e A
= T

=3
2|

X5t x[=sto| flgt A

2 d
= o

iC}

SEXtoich Mg

2k
|




Jio

10
____L_|=
m_o

od

il

LRIANM =

1.

raleg-gd

I

o QFo] L}

7.5%

CIalE
TP

14
I+
mr

Kl

u0
]

g

il
m_:

Ll

Jol

il
T

[

1ol

|4

0

oju
10

L

u0

|

o0
=

1o

murg
ol

[StEl, 7|

Ha

7H

At=

B

HEe

L= QIO A M

=

CtH
o

750

1
G
&
7l

ofl

fir

ol
4ar
Bl

10
ok




Optimal Combination Therapy

Outcome-based and Glycemic based

Multifactorial approach to diabetes care

Early intervention is the APPROPRIATE therapy

Rationale for combination therapy

e
S
® & an]
op TE =
oojoojoo
Early robust More likely to Avoid (delay) Potential to use
lowering of HbA1c reach (earlier) of clinical inertia less than maximal
targets for control doses of individual

agents to minimize
side effects



from REACTIVE to PROACTIVE

Diet
10
OAD
monotherapy
OAD + multiple
9 l 0AD OAD 0AD+/ \daily insulin T ditionl
. . . . . . inje(:tions raditiona
combination uptitration basal insulin / stepwise approach
g £....)
5 8 l
<
£
T
7 mmmmmmnXommnmm s e X m A R T oas .o HDALT.0%
-------------------------------- d-conceptual-approach--- bA1=6.5%
6 _

* in parallel with diet and exercise reinforcement

Duration of diabetes

Adapted from: Br J Cardiol 2000;7:625, Int J Clin Pract 2005;59:1345.



Therapeutic approaches for B-cell

function

Agents

Mode of action in [3-cell

Animal data

Human data

PPARYy agonists

GLP-1 analogues

DPP-4 inhibitors

GSK3p inhibitors

GPR40 agonists

Upregulate Pdx-1 expression [25]
Increase insulin gene transcription,

GLUT?2, and glucokinase [26]
Reverse lipotoxicity [27]

Enhance glucose-stimulated insulin
secretion [33]

Act as a growth factor by promoting
B-cell proliferation and inhibiting
B-cell apoptosis [33]

Stimulate insulin gene expression and
biosynthesis [34]

Attenuate ER stress [35]

Inhibit the incretin degrading enzyme
DPP-4[32]

Increase the bioavailability of active
GLP-1 [42]

Regulate glycogen metabolism by
inhibiting glycogen synthase [48]

Inhibit ER stress induced p-cell
apoptosis [51]

Improve B-cell function by preserving

B-cell transcriptional factor Pdx1 [52]

Induce insulin secretion by modulating

G protein-coupled receptor involved
in free fatty acid [55]

Reduced oxidative stress [28]

Inhibited p-cell apoptosis [29]

Increased B-cell mass and function
[28,29]

Increased p-cell mass [36]

Modulated the expression of p-cell
specific genes [37]

Inhibited p-cell apoptosis [38]

Increased p-cell mass and pancreatic
insulin content [42,43]
Enhanced insulin secretion [42]

Enhanced insulin signaling [53]
Improved insulin resistance [53]
Increased P-cell mass [54]

Enhanced glucose-dependent insulin
secretion with elevation of Ca®* [57]
Decreased glucose and insulin level [58]

Slow the rate of loss of -cell function
and improve insulin sensitivity in
ADOPT trial [23], ACT NOW study
[30], PIPOD, and TRIPOD study [31]

Improved insulin secretory capacity and
insulin sensitivity [39]

Reduced proinsulin to insulin ratio [40]

Restore 1st and 2nd phase insulin
secretion [41]

Improved B-cell function [44,45]

Increased insulin secretion [59]

Diabetes Metab J 2014;38:426-436.



DPPA4i vs. other OHAs using HOMA-3 and PIR

f 20 - , i |
o vs. thiazolidinediones # samples :
S vs. N !
‘3 a-glucosidase |
'.E 10 4 inhibitors O 5000 g . i e
w = ~ N |
5Y O 2000 —~ )
4 | 5. :
80 g 0 g ?' - '
= '
g' ™ vs. metformin E |
P vs. / £ o [
o x 10 1 saLm2 & ¥ I
inhibitors —_—O— 1
3 —{ = < 5 ; e DPP-4I
g ‘g vs. GLP-1 analogues I v ] e GLP-1RA
SE 20 4 i T I Met
8o vs. sulfonylureas 1 suU
! o : TZD
30 — ———— S AGI
015 -010 -0.05 000 0.05 010 0.5 ' e Placebo
PIR ! T | T
0 10 20 30
favours favours
«— DPP-4 inhibitors comparators — HOMA-B (WMD,%)

PLoS ONE 2020;15(7):e0236603. Diabetes Obes Metab. 2019;21:975-983.



Effect of DPP4i on Glycemic Variability

Study or Subgroup

DPP-4 inhibitors

Mean SD_Total

other OADs
Mean SD _Total Weight

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% ClI

1.1.1 Stepwise add-on therapy

Kim G etal.

Kim HS et al.
Kim NH et al.
Park KS et al.
Subtotal (95% Cl)

-239 1357 17
-21.6 1043 16
=23 377 14

-2618 103 16

63

-56 2051 17 16.3%
-126 1789 17 18.5%
-24.3 4252 11 43%
-22.7 1839 16 17.9%

61 57.0%

Heterogeneity. Tau*=12.63; Chi*= 392, df=3 (P=0.27), F= 24%
Testfor overall effect: Z= 2.54 (P = 0.01)

1.1.2 Initial combination therapy

Park SE-1 et al.
Park SE-2 et al.
Xiao et al.
Subtotal (95% Cl)

-42 33 024
-42 29 2

-65.52 1522 23

68

-21 23 21 11.4%
-21 23 21 12.0%

-4068 1426 18 19.6%

60 43.0%

Heterogeneity: Tau*= 0.00; Chi*= 0.27, df= 2 (P = 0.88); F=0%
Testfor overall effect: Z=6.45 (P < 0.00001)

Total (95% ClI)

131

121 100.0%

Heterogeneity: Tau*= 47.49; Chi*=13.08, df= 6 (P = 0.04), F= 54%
Test for overall effect: Z=4.08 (P < 0.0001)
Test for suhgroup differences: Chi*= 7.563, df=1 (P = 0.006), F= 86.7%

-18.30 -29.98,-6.61)
-9.00-18.92, 0.92)
1.30 [-30.66, 33.26)
-3.48(13.81, 6.85)

-9.26 [-16.40, -2.11)

-21.00 [-37.46, -4.54]
-21.00 [-36.83,-5.17]
-24.84 [-33.90,-15.79)
-23.36 [-30.45, -16.26)

-14.99 [-22.20, -7.79]

<&
<>

S

-100

-50 0

DPP-IVinhibitor OADs

50

100

Scientific Reports 2019;9:13296.



Complementary pathways of SGLT2i and DPP-4i

Complementary pathways and select physiologic effects of SGLT2 inhibitors and DPP-4i

Complementary pathways and select physiologic effects of . . . .
SGLT2 inhibitors and DPP-ai. Overview of Mechanisms of Favorable Cardio-Metabolic-Renal Effects

Atherosclerotic Dmbetu:Kldney

Glucose-dependent insulin secretion Glucose lowering
Glucose-dependent decrease in glucagon secretion W Reduction in body weight ~ ~ s
Increased glucagon secretion AV Lawering of blaod pressure s b s

Natriuresis A AV
Increased glucosuria v/

Anti-inflammation ¥ L™ W
Increased R-cell sensitivity/function AV W Antifibrotic N N
Decreased glucotoxicity hY Reduction in extracellular matrix

turnover v ™
Inhibit degradation of incretin hormones (GLP-1, GIP) AV N . .

Amelioration of intrarenal hypoxia v
Anti-inflammatory effects Restoration of the tubuloglomerular

feedback v

Physiologic effects S5GLT2i DPP-4i Reduction in natriuretic peptides Y \",

HbA1c reduction Reduction in energy demand W A%
EPG reduction ~ \ Reduction in liver fat Y N
Weight loss b FPG : fasting plasma glucose; GIP: glucose-dependent insulinotropic polypeptide; GLP-1: glucagon-
Blood pressure reduction A" like peptide; HbAlc: glycated hemoglobin; DPP-4i: DPP-4 inhibitor; SGLT2I: SGLT inhibitor; check

icon: clinical evidence available.

POSTGRADUATE MEDICINE. 2017;129(4)409-420. JACC 2020 Feb 4;5(4):422-434.



Synergy of DPP4i plus SGLT2i

Observed and expected effects of SGLT-2i, DPP-4i, GLP-1RA and their combination

N% i ;

HbAlc

|
|
FPG N :
PPG Ng :
Glucagon NS |
EGP N : :
GLP-1 T : 1? : T N2
Insulin ™= ! N i N ? T
Weight > : N2 : N2 N
SBP > : J j J [
DBP >/ : N ; NE Ng

Expert Rev Endocrinol Metab. 2016;11(3):281-296.



Additivity in glycemic and pleiotropic outcomes

Dapagliflozin Empagliflozin Ertugliflozin Dapagliflozin
Exenatide QW Linagliptin Sitagliptin Saxagliptin
Combination Combination Combination Combination
HbA . (%) Body weight (kg)
Baseline 9.3 8.0 8.6 8.9 EI 91.1 85.9 89.3 87.1
0 0
L[] 00
A rm— = 0.7 0.7
' 44 10 4.4 A5 oD 2t
2 14 46 15 15 2.4
20 3 2.5 26 27 2.5 2.4
-3 %
FPG (mmol/L) SBP (mmHg)
Baseline 10.8 8.8 10.1 10.3 Baseline 129.9 130.2 129.4 129.0
0 1
-1 0k 1
0.8 03 03
-1.2 1 & B
2 -1.5 -1.4 18 0.7
2.3 20 2.1 2t
a3 | 4 2.4 -1.9
3 28
4 r -3.5 -3.4 3.5
-3.9
5

Diabetes Care 2018;41:1543—-1556.




SGLT2i and DPP4i combination: efficacy

Author Publication_Year Weighted mean difference  Weight, %
(95% CI), %

1

Simultaneous combination of SGLT2i and DPP4i

Defronzo et al. 2015 —— -0.50 (-0.67,-0.33) 16.95
1

Lewin et al. 2015 —— -0.41 (-0.60, -0.22) 14.15

Rosenstocketal. 2015 —— -0.59 (-0.81,-0.37) 12.23
1

Subtotal (l-squared = 0.0%, p = 0.485) 0 -0.49 (-0.61,-0.38) 42.33
1
|

Sequential combination by adding SGLT2i to DPR4i
1

Fulcher et al. 2016 — -0.75 (-0.95, -0.55) 13.34
|

Jabbour et al. 2014 = -0.50 (-0.65, -0.35) 18.52
1

Mathieu et al. 2015 — -0.72 (-0.91,-0.53) 14.58
|

Sgfteland et al. 2016 —— -0.70 (-0.93,-0.47) 11.22
1

Subtotal (l-squared = 44.2%, p =0.146) <> -0.65 (-0.78,-0.52) 57.67
|

Overall (I-squared = 43.1%, p = 0.103) 0 -0.59 (-0.68, -0.49) 100.00
1
1

NOTE: Weights are from random effects analysisi

T T
-.955 0 .955
Favours SGLT2i plus DPP4i Favours DPP4i plus placebo

SCIENLtIfIC ReportS 2018;8:4466.



SGLT2i and DPP4i combination: adverse events

(A)

(8)

©)

Relative risk Events/total g
Author Publication_Year (95% CI) SGLT2i/DPP4PCB/DPP4i Weight
Simultaneous combination of SGLT2i and DPP4i '
Subtotal (I-squared = 0.0%, p = 0.578) <> 099(0.35,2.81) 7/449  7/430  20.28
Sequential combination by adding SGLT2i to DPP4i :
Subtotal (l-squared = 0.0%, p = 0.875) <> 2.20(1.30,3.73) 41/606 17/589 79.72
Overall (I-squared = 0.0%,p=0.732) ¢ 1.87(1.17,3.00) 48/1055 24/1028 100.00
1 ] 1 . T 1
A2 5125 A0
Favours SGLTZi plus DPP4i Favours placebo plus DPP4i
Relative risk Events/total %
Author Publication_Year (95% Cl) SGLT2i/DPP4iPCB/DPP4i Weight

Simultaneous combination of SGLT2i and DPP4i

Subtotal (I-squared = 64.0%, p = 0.062) 0.67(0.28,1.60) 32/449 43/439 50.75
Sequential combination by adding SGLT2i to DPP4i
Subtotal (l-squared = 20.2%, p = 0.289) 0.96 (0.52,1.78) 28/606 28/598 49.25
Overall (I-squared = 36.1%,p = 0.153) 0.84(0.53,1.34) 6011055 71/1037 0
1.2 51 10 _ _
Favours SGLT2i plus DPP4i Favours DPP4iplus DPP4i
Relative risk Events/total %
Author Publication_Year (95% Cl) SGLT2i/DPP4PCB/DPP4i Weight
Simultaneous combination of SGLT2i and DPP4i :
Subtotal (I-squared = 0.0%, p = 0.508) <:>? 1.35(0.55,3.34)  11/449  8/439 43.90
Sequential combination by adding SGLTZ2i to DPP4i
Subtotal (l-squared = 0.0%, p = 0.425) 0 5.57(2.33,13.33) 42/606 6/598 56.10
Overall (I-squared = 36.2%, p = 0.152) <;> 292(1.29,662)  53/1055 141037 o) oo
I T T Ll Ll .
2 5125 10

..
Favours SGLTZ2i plus DPP4i Favours placebo plus DPP4i

Hypoglycemia

Urinary Tract Infection

Genital Infection

SCIENLtIfIC ReportS 2018;8:4466.



Complementary mechanisms of SGLT2i+DPP-4i

an

UGET

L ; Counteraction ) Renal, vascular Insulin secretion®
- B-cell sensitivity ™ Endogenous (hepatic) Endogenous (hepatic) L .
Glucotoxicity, Insulin resistance-l lucagon g T——— oxidative stress T Incretin effect
Plasma volume-l, gilices e Endothelial function’t* GLP1, GIPL
| ' |
« ) ()
e : thaoel
Kidney K““/ Pancreas \ ’g: - '/ Gut
: |
1§
| l Vool |

Cardiovascular risk-,

Hyperglycemia, albuminuria, serum
Body weight, serum uric acid, SBP .

uric acid, SBP, hypoglycemic risk | Weight neutrality

Combination therapy in DKD
Potential renoprotection and cardiovascular safety

Cardiovasc Diabetol. 2017;16(1):65.



Sequence of DPP4i + SGLT2i

SGLT2 inhibitor + DPP-4 inhibitor vs DPP-4 inhibitor & 12 inhibitor + DPP-4 inhibitor vs SGLT2

inhibitor
Efficacy outcomes n N WMD (95% Cl) (% n N WMD (95% Cl) 1% (%)
HbAlc (%) 8 2522 -0.71(-0.80, -0.61)° 8.4 7 2648 -0.31(-0.38, -0.24)° 3.4
Body weight (kg) 6 1800 -2.05(-2.40, -1.69)° 41.9 4 1349 -0.36 (-1.91, 1.19) 97.1
FPG (mg/dL) 8 2511 -25.62 (-39.38, -11.86)°  96.9 7 2627 -8.94(-11.93,-5.95° 358
PPG (mg/dL) 1 301 -44.00 (-53.70, -34.30)° - 1 298 -9.00 (-18.65, 0.65) =
SBP (mm Hg) 1 213 -5.90(-8.85, -2.95)° 3 991 -0.04 (-1.57, 1.49) 0.0
DBP (mm Hg) 0 0 = = 3 991 -0.26 (-1.25,0.72) 0.0
TC (%) 5 1761 3.24 (1.89, 4.59)° 96.9 6 2052 -1.48 (-2.89, -007)° 97.3
HDL-C (%) 6 1974 6.15 (3.97, 8.34)° 99.2 7 2576 -0.46(-2.07, 1.16) 522
LDL-C (%) 6 1974 2.55(1.78, 3.32)° 66.6 7 2576 -0.53(-2.17, 1.10) 90.9
TG (%) 6 1974 -2.48(-7.30, 2.35) 98.5 7 2575 -3.25(-4.66, -1.85)° 62.6
Safety outcomes n E/N RR (95% Cl) 12(%) n E/N RR (95% CI) 17 (%)
Qverall adverse events 8 1628/2616 0.98 (0.90, 1.06) 44.5 7 1844/2764 1.01 (0.96, 1.07) 9.9
Serious adverse events 8 116/2616 0.84 (0.55, 1.30) 15.7 7 126/2764 0.85 (0.60, 1.21) 0.0
Hypoglycaemia 8 55/2616 1.07 (0.62, 1.85) 0.0 7 55/2764 0.82 (0.46, 1.46) 0.0

= DPP4i + SGLT2i > SGLT2i + DPP4i
= Similar efficacy of low dose SGLT2i

Diabetes Obes Metab. 2018;20:1972-1976.



Better Responders to SGLT2 and DPP4i (UK)

Step 1: Use model to Step 2: Define strata by Step 3: Define subgroups Step 4: Estimate difference in outcome between
estimate individualised | predicted individualised | by therapy received concordant and discordant subgroups
- L Ll —"
treatment effect in treatment effect
validation cohort
Concordant:
DPP-4 inhibitor received
+ | DPP-4 inhibitor Test whether the improved observed outcome is in the
Mew users of SGLT2 " optimal strata concordant subgroup receiving DPP-4 inhibitor
or DPP-4 inhibitors Discordant:
SGLT2 inhibitor received
Treatment
selection | —
model
Discordant:
DPP-4 inhibitor received
o | SGLT2inhibitor Test whether the improved observed outcome is in the
"| optimal strata concordant subgroup receiving SGLT2 inhibitor
Concordant:
SGLT2 inhibitor received

= SGLT2i better: higher HbAlc, BMI, eGFR, ALT
= DPPA4i better: higher Age, longer DM duration
= Predictive value: HbAlc > eGFR > ALT > BMI > age

Lancet Digit Health. 2022 Dec;4(12):e873-e883.



Why should we pair DPP4i with SGLT2i?

Ease of use FPG-centric
Tolerability Weight loss
CV and Renal Safety, ASCVD, CHF & CKD
even in renal impairment benefit

DPP, inhibition SGLT, inhibition

Diabetes Care 2016;29(12).



Companies are not Stupid

e Y 2
Qtern ES(EJJESQ?;,Q ( steglujan’

(dapagliflozin/saxagliptin) linagliptin) ™ (ertugliflozin and sitagliptin)
5 mg/5 mg tablets 5 mg,/100 mg, 15 mg,/100 mg toblets
SGLT2 Inhibitors2 Aerent DPP-4 Inhibitors2
Mechanisms )

— Insulin-independent mechanism of action

— Inhibit renal glucose absorption of action
— Produce glucosuria

— Promote weight loss —

— Decrease SBP 4 to 6 mmHg / DBP 1 to 2 mmHg

- Low risk for hypoglycemia Additive

— Benefits for the kidney Reduction
in HV

A, (T AR SidapVidise

— (dapagliflozin/sitagliptin 10,100 mg)

Diabetes Care 2018;41(12);2669-2701. Diabetes Care. 2015;38:373-375.



Net effects in combination therapy

with SGLT2i in T2DM

MET + SGLT2i

MET SGLT2i +GLP-1RA| +DPP-4i +TZD + SU |+Insulin

Insulin secretion = ! T 1 1 T l
Glucagon secretion ! 1 =¥ = 17? ! |
HGP ! T ™ T T 1? |
Insulin sensitivity 1 1 " /11 T T 1
Body weight =/l ! L* 1* ™ 1* =*
Food intake =/l 1 1 17? 1? 1? 1?
SBP = | L= ™ W U=>1 I*
HDL/LDL ratio = = 1* =* =1 =* | =1
Diuresis (osmotic and

natriuretic) =? 1 ™ ™ = 17? 1/=
Cardiovascular events = | 1l | | 1? 1?
HF events = ) ! /= /= 1? 1?
New or worsening of nephropathy =? 1 1l 1 1 1? 1?

MET, metformin; SU, sulfonylurea derivative; TZD, thiazolidinedione; =, no effect; 1, an increased
effect; |, a decreased effect; 11 or ||, a stronger net effect than SGLT2i on top of metformin
alone; ?, unstudied single-drug effects. All combined effects are expected effects based on

single-drug effects, except for *, which are demonstrated net effects in combination studies.

Diabetes Care 2018;41:1543—-1556.



CV benefit of Pioglitazone

Subgroup RR (95% CI) p*
MACE

Primary Prevention —_— 0.95 (0.68, 1.33) 0.31
Secondary Prevention - 0.79 (0.70, 0.89)
Subtotal (l-squared = 0.0%, p = 0.354) <O 0.80 (0.71, 0.89)
Non-fatal M

Primary Prevention —— 0.93 (0.57, 1.52) 0.52
Secondary Prevention —— 0.78 (0.63, 0.96)
Sublotal (l-squared = 0.0%, p = 0.559) <> 0.80 (0.64, 0.95)
Mon-fatal Stroke

Primary Prevention ——— 0.76 (0.42, 1.36) 0.85
Secondary Prevention e 0.81 (0.67, 0.96)
Subtotal (I-squared = 0.0%, p = 0.842) < 0.81(0.67, 0.94)
Cardiovascular death

Primary Prevention + > 1.79 (0.66, 4.88) 0.23
Secondary Prevention —— 0.95 (0.75, 1.20)
Subtotal (l-squared = 0.0%, p = 0.438) <> 0.96 (0.74, 1.18)
i—lospitalization for HF

Primary Prevention + 1.51(0.78,2.92) 0.71
Secondary Prevention —_— 1.33 (1.11, 1.58)
Subtotal (l-squared = 0.0%, p = 0.747) = 1.34 (1.11, 1.57)
All-cause mortality

Primary Prevention —_— 1.05(0.74, 1.51) 0.64
Secondary Prevention —— 0.95 (0.79, 1.16)
Subtotal (I-squared = 0.0%, p = 0.646) <> 0.97 (0.80, 1.14)

NOTE: Weights are from random effects analysis

'1 Favors PIO g Favors control ;

Cardiovasc Diabetol 2021;20:109.



Benefits of SGLT2i plus TZD

Insulin secretion <
Glucagon secretion YN © T
Pathophysiology
HGP T < T
Insulin sensitivity N Mt ™~
Body weight J T <or{
Food intake <P <« Nt
Pleiotropi
Sl Blood pressure J Mg N2
Lipid profile J J N 2
CV benefit P N ™~
Cardio-renal HF benefit P ¥ <
Renal benefit N © T
Hypoglycemia J J N 2
Side effect
Edema J T <




Benefits of SGLT2i plus TZD: HbAlc & FPG

HbA1c reduction

(A) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random,95%Cl IV, Random, 95% CI
1.1.1 Low.dose SGLT2 inhibitor
EMPA-REG PIO (empa10)  -0.59 08992 165 -01 08992 165 26.7% -0.49[-0.68,-0.30] ——
Forst (cana 100) =089 07441 113 -026 07507 115 26.7% -063-0.82,-044) = ==
Rosenstock (dapa 5) -082 09499 141 -0.42 09432 139 244% -0.40(-062,-0.18] —
SPOTLIGHT (ipra) -064 061 97 022 081 54 223% -086(1.11,-081) &+
Subtotal (95% C1) 516 473 100.0% -059(-0.77,-0.41) ==
Heterogeneity. Tau® = 0.02; Chi* =8.52,df = 3 (P = 0.04); F = 65%
Test for overall effect Z = 6.42 (P < 0.00001)
1.1.2 High-dose SGLT2 inhibitor
EMPA-REGPIO (empa 25) -0.72 09073 168 -0.1 08992 165 358% -062[-0.81,-0.43 e
Forst (cana 300) -1.03 07474 114 -026 07507 115 358% -0.77[-0.96,-058) —%—
Rosenstock (dapa 10) -097 09466 140 -0.42 09432 139 284% -0.55(-0.77,-033) ——
Subtotal (95% CI) 7] 419 1000% -065(-078,-053) <@
Heterogeneity. Tau® = 0,00, Ch* = 2.34,df = 2(P = 0.31),F = 14%
Test for overall effect Z = 10.15 (P < 0.00001)
- -05 0 05 1

Testfor subaroup differences: Chi* = 0.35,df = 1 (P = 0.56),F = 0%

Favours SGLT-2 inhibitor  Favours control

.
Fasting glucose

®) Experimental Control 0dds Ratio 0dds Ratio

Study or Subgroup Events  Total Events Total Weight M.H,Random, 95% CI M.H, Random, 95% CI

EMPA-REG PIO (empa) 84 333 12 165 40.2% 4.30(2.27,8.14) —
Forst (cana) 126 2271 37 115 598% 263[1.64,4.21) ——

Total (95% Cl) 560 280 100.0% 3.21[1.99,5.16] ‘

Total events 210 4

Heterogeneity: Tau® = 0,04; Chi* = 1.50,df = 1 (P = 0.22),F = 34% k + t + + {
Test for overall effect Z = 4.79 (P < 0.00001) 01 02 05 1 2 5 10

Favours control Favours SGLT-2 inhibitor

(©) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1Low dose
EMPA-REGPIO (empa10) -1693 346821 165 649 3237 165 262% -2342(-30.66,~16.18) -

Forst (cana 100) -2702 287014 113 25 193028 115 27.4% -2052(-35.88,-23.16] =l
Rosenstock (dapa 5) -249 344356 141 55 341905 139 250% -19.40[-27.44,-11.36) T —
SPOTLIGHT (ipra) -364 3335 97 64 3099 54 21.4% -4280(-5340,-3220) ¢

Subtotal (95% CI) 516 473 100.0% -28.23[-36.57, -19.89] <
Heterogeneily, Tau® = 56,53, Ch® = 1349, df = 3 (P = 0.004), P = 78%

Test for overall effect Z = 6.63 (P < 0.00001)
1.3.2 High dose

EMPA-REGPIO (empa 25) -21.98 326629 168 649 3237 165 34.3% -2847(-3545,-2149) gt
Forst (cana 300) =324 3075 114 25 193028 115 358% -34.90(-4156,-2824) —%—

Rosenstock (dapa 10) =206 343133 140 55 341905 139 20.9% -24.10(-32.14,-16.06] e
Subtotal (95% CI) 419 100.0% -29.46[-35.58, -23.34] <>
Helerogeneily. Tau* = 15,70, ChP* = 4.33,df = 2(P = 0.1), I = 54%

Test for overall effect Z = 9.44 (P < 0,00001)

-50 =25 0 2%

Testfor subaroup differences: Chi* = 0.05.df = 1 (P = 0.82).F = 0%

Endocrinol Diab Metab. 2019;2:e00050.

Favours SGLT-2 inhibitor Favours control



Benefits of SGLT2i plus TZD: weight & BP

Systolic BP change

(&) Experimental Control Mean Difference Mean Difference
Study or Subgrou Mean SD_Total Mean SD_Total ht_1V. Random, 95% CI V. Randorm, 95% C1
3.2.1Low dose
EMPA-REG PIO (empa 10) =31 115607 165 0.7 11.5607 165 37.7% -3800-6.29-1.31) —
ii Forst (cana 100) -53 106301 113 -1.2 107238 115 30.6% -4.10[-6.87,-1.33) -
BOdy we'ght Change Rosenstock (dapa 5) -34 142402 141 13 141478 139 21.2% -4.70(-8.03,-1.37) ———
SPOTLIGHT (ipra) -59 138 97 -25 145 54 104% -340[-8.14, 1.34) T
Subtotal {95% CI) 516 473 100.0% -4.04 [-5.57,-251] i
(A) Experimental Control Mean Difference Mean Difference Hokwrogenally: TW" s 0.00; Ghits 020, di 3 (P = .57 Fu 0%
Study or Subgroup Mean D Total Mean SO Total Weight IV, Random,95% CI IV, Random, 95% C1 TRBLICE SUaral efucLE=A.1 7 EX0.00081)
311 Low dose 3.2.2 High dose
EMPAREGPIO (empa10) -162 26975 165 0.34 28075 165 31.9% -1.96(-254,-138) — = EMPAREGPIO empa25) -4 103602 168 07 115807 165 449% -470(7.06,-234) —_—
Forst (cana 100) =26 3188 113 -02 32171 115 205% -240(-3.23,-1.57) S Forst (cana 300) -47 106771 114 =12 107238 115 325% -350-6.27,-0.73) s
Rosenstock (dapa 5) =014 33248 141 164 33012 130 225% -1.78(-2.56,-1.00 e Rosenstock (dapa 10) -08 1419868 140 1.3 141478 139 226% -2.10[-5.43,1.23] —
SPOTLIGHT (ipra) =220 205 97 051 218 54 252% -280(-351,-208) —*— Subtotal (95% CI) a2 419 100.0% -3.72[-5.30, -2.14] -
Subtotal (95% CI) 516 473 100.0% -2.22[-2.67,-1.77] - Heterogeneity: Tau® = 0.00;Ch® = 1.60,df = 2(P = 0.45),1" = 0%
Heterogeneity, Tau* = 0,08 Ch* = 4.72,df = 3 (P = 0.19); P = 36% Testfor overall effect Z = 4.61 (P < 0.00001)
Test for overall effect Z = 9.69 (P < 0.00001)
3.1.2 High dose -10 -5 1} 5 10
th i : = =1P= = Favours SGLT-2 inhibitor Favours control
ENPAREGPIO (empa26) 147 27210 168 034 26075 165 36.3% -1.81 (239,123 —— iRy Cwmaces U5 =Re O TERATLRTS
Fors! (cana 300) =37 32031 114 -02 3NT1 N5 320% -350[-4.33,-267) +=— D t ’- BP h
Rosenstock (dapa 10) 008 3313 140 164 33012 130 327% -1.56[-233,-0.77) —l—
Subtotal (95% CI) 422 419 100.0% -2.27[-3.36,-1.17] = ys olic c ange
Heterogeneity. Tau® = 0.80, Chi* = 13.73,df = 2 (P = 0.001); F = 85%
Test for overall effect Z = 4.05 (P < 0.0001) (©) Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
F + + J 3.3.1Low dose
= -2 0 2 4 EMPA-REG PIO (empa 10) =15 6.4226 165 03 64226 185 351% -1.80[-3.19,-0.41] =
Testfor subaroup differences: Chi* = 0.01.df = 1 (P = 0.94),FF = 0% Favours SGLT-2 inhibitor Favours control Forst (cana 100) =33 74411 113 -08 75067 115 27.0% -2.40[-4.34,-0.46) =
Rosenstock (dapa 5) =31 94995 141 0.7 94319 139 236% -3.80[-6.02,-1.58] T
SPOTLIGHT (ipra) -41 B4 97 7 07 54 14.2% -580[-911,-249) —— = —
Subtotal (95% CI) 516 473 100.0% -3.00 [-4.47,-1.54] A

Heterogeneily: Tau® = 1.10; Chi*= 6,03, df= 3 (P = 0.11); F= 50%
Testfor overall effect Z= 4,01 (P < 0.0001)

3.3.2 High dose

EMPAREGPIO (smpa 25)  -22 54807 168 03 64226 185 51.2% -250(-380,-1.11] —-
Forst (cana 300) -35 7474 114 -08 75067 115 26.1% -260(-4.54,-066] ——
Rosenstock (dapa 10) -1 82825 140 07 94313 133 227% -1.70(-378,038) —
Sublotal (95% CT) 422 419 100.0% -2.34[-3.34,-1.35] -

Heterogeneity. Tau* = 0.00; Chi* = 0.48,df = 2(P = 0.79),* =0%
Test for overall effect. Z = 4.63 (P <0.00001)

Testfor subaroun difierences: Chi* = 053.4f = 1 (P = D47.F = 0% Favours SGLT-2inhibitor Favours control

Endocrinol Diab Metab. 2019;2:e00050.



TZD and SGLT2i

= Metformin with Pioglitazone + Empagliflozin

~+- Placebo (n=160) Baseline mean 78.10 T7.97 78.93
83 —+— Empaglifiozin 10 mg (n=160) 5 410
==
T —+— Empaglifiozin 25 mg (n=163) 0.34
=
8.1 . ) _§1 05 T
~ % 0o T
* F=]
— =
o E
vg- g -0.5
T i
8 1.0
E
-
S 15
o
&
0 K b -1.47
(&) : k|
0 & 12 18 24 e
Number of patients Week -
analysed l p<0.001 [
Placebo 160 158 146 140 131
' = Placebo (n=165)
Emm" 10 mg 1680 158 155 185 147 = Empaglifiozin 10 mg (n=1865)
Empaglifiozin 25mg 163 162 159 155 154 = Empaglifiozin 25 mg (n=168)

Diabetes, Obesity and Metabolism 2014;16:147-158.



Status of Oral Combination Therapy

M Monotherapy [l Dual combination therapy [7] =Triple combination therapy

20M 2012 2013 2014 2015 2016 2017 2018 2019
(vean)

Diabetes Fact Sheet 2022
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Quadruple OHA in T2DM

Table 2. Prescription status of all participants at baseline

Variable Value
The composition of prior triple combination at
baseline
Metformin 347 (97.1)
Sulfonylurea or glinide 317 (88.8)
DPP4 inhibitor 286 (80.1)
Thiazolidinedione 77 (21.6)
SGLT2 inhibitor 26 (7.3)
a-Glucosidase inhibitor 18 (5.0)
OHAs newly added as quadruple combination
Thiazolidinedione 202 (55.2)
SGLT2 inhibitor 83 (22.7)
DPP4 inhibitor 47 (12.8)
Sulfonylurea or glinide 21 (5.7)
a-Glucosidase inhibitor 10 (3.3)
Metformin 1(0.3)
Antihypertensive agents at baseline
ACE inhibitors 23 (6.4)
Angiotensin receptor blocker 166 (46.5)
Calcium channel blocker 89 (24.9)
[-Blocker 47(13.2)
Nitrate 3(0.8)
Diuretics 23 (6.4)
Lipid lowering agents at baseline 280 (78.4)
Antiplatelet agents at baseline 152 (42.6)

HbAlc (%)

AHbA1c-1.1%

8.9+1.2% 7.8+1.3%
‘P<0.001
| 1
Baseline 12 months

0o

HbAIcE <7% O=7%

100 -

80 -

60 -

Proportions of subjects (%)

1.9%

Baseline 12 months e

Diabetes Metab J. 2021 Sep;45(5):675-683.



Patient-Centered Approach

Person / Disease Features

Risks potentially associated
with hypoglycemia and
other drug adverse effects

Disease duration

Life expectancy

Important comorbidities

Established vascular
complications

Individual needs and preferences

Resources and support
system

More stringent 4m=- A1C 7% ~=mp Less stringent

ow high

sqeyipow jou Ajlensn

newly diagnosed long-standing

I(\‘
long short
absent few / mild severe
absent few / mild

severe

preference for less
burdensome therapy

highly motivated, excellent
self-care capabilities

limited

readily available

Diabetes Care 2024;47(Suppl. 1):S111-S125.
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Better HbA1c Reduction in FDC

The meta-analysis revealed a significantly greater HbAlc reduction
with FDC than CDT.

Study MD of MPRic (95% CI) Weight (%)
Blonde L et al, 2003 —r -0.53% (-0.80, -0.26) 28.0%
Thayer S et al, 2010" - -0.31% (-0.66, -0.04) 22.7%
Thayer S et al, 20102 -045% (-0.77, -0.13) 24.7%
Duckworth W et al, 2003 . -0.60% (-0.97, -0.23) 21.4%
Raptis AE et al, 1990 . -2.30% (-3.65, -1.00) 3.2%

________________________________________________________________________________ * .

Overall 0.53% <= -0.53% (-0.78, -0.28) 100%

-4 -3.5 -3 -25 -2 -1.5 -1 -0.5 0 0.5

Mean Differnce in HbA,. (FDC — CDT)
Favors FDC

Figure 2. Weighted mean differnce (MD) for change in HbA,. between fixed-dosed combination (FDC) and coadministered dual therapy
(CDT). Baseline HbA, values were 9.1 —9.2% in Blond et a/.; 8.0 — 8.1% in the 7.3 —7.8% in the dual therapy cohort form Thayer et al:; 8.3%
in Duckworth et al.; and 10.6% in Raptis et al.

FDC: Fixed dose combination, CDT: Coadministration dual therapy

Curr Med Res Opin. 2012;28:969-77.



Improving Adherence & Glycemic control

= A 10% increase in concordance with oral glucose-lowering ag
ents was associated with a 0.1% decrease in HbAlc.

Adherence to oral glucose-lowering agents is associated with lower HbA1c levels

— May be associated with reductions in CV and microvascular complications

8.8+

8.4 . v

8.0+ ® ®
R 7.6+ E © e ° °, o ¢ @
— - - ]
o 7.24 ® o é ¢ 6%
E “ ¢ ®© w'% ¢ "i“o'lu-...._t.. *e' ® .o.
< 6.8+ o ° O e el Ruin)N, 2
T 6.4 ° 0 Sfe . Tl ® eier=
o e - sot*2
% 6.0 @ o % o 3]
S 5.6
=]
< 5.2 g

4.8+

441, I | | | | | | | | |

4.0

0 10 20 30 40 50 60 70 80 90 100
Adherence (%)
n=235*

® = An individual patient

Am J Manag Care 2008;14:71.
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A% QA|ZH 8T < 180 mg/dL MYUET Z2AE|E < 100 mg/dL*
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