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UKPDS I 7: 2 S RES SIHES 2 AA2

HbA,cot OH 1% 2V A-st I OFCH S8l 2k
SYOo ALY =21 %
\\‘/’
ALE (LHI 14 %
\\//
Mg s sS -37 %
—
SUxgaals -43 %
V

UKPDS 35. BEMJ 2000; 321:405-12

Mortallty
> ﬂ «> I'N
DCCT / EDIC* | «“= «=
ACCORD ‘ «“=
ADVANCE ‘ «“=

VADT &=

Kendall DM, Bergenstal RM. © International Diabetes Center 2009

[ nitial Trial
UK Prospective Diabetes Study (UKPDS) Group. Lancer 1998:332:854.
Holman RR et al. N Engl J Med. 2008:3359:1577. DCCT Research Group. N Engl T Med 1993:329:977. - Long Term Follow-up
Nathan DM et al. N Engl J Med. 2005:353:2643. Gerstein HC et al. N Engl J Med. 2008;338:2545. .
Patel A etal N Engl J Med 2008:358:2560. Duckworth W et al. N Engl J Med 2009:360:129) in T1DM
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- HbA1c < 7.0% (mean PG ~150-160 mg/dl)
- Pre-prandial PG <130 mg/dI
- Post-prandial PG <180 mg/dI

- Individualization is key:
» Tighter targets (6.0 - 6.5%) - younger, healthier
» Looser targets (7.5 - 8.0%+) - older, comorbidities,
hypoglycemia prone, etc.

- Avoidance of hypoglycemia

Diabetes Care 2012;35:1364-1379

PG = plasma glucose Diabetologia 2012;55:1577-1596

EGDM 2016

ol

CF >x &
o =F

® HbAlc < 6.5% ® < 140 mmHg ® [ DL-C' < 100 mg/dL
® S =35 80-130 mg/dL

® AT 2AZHEE ® HDL-C2
< 180 mg/dL =X} = 40 mg/dL

237| 017} = 50 mg/dL

e Lo], B=8 RE7IL, ® < 85 mmHg ® TG < 150 mg/dL
|

SIS CH), SUER

(]

.

Jot

MEe 2xlsy &,
A =8 S0 et
HE
1.LDL-C = low density lipoproteins - cholesterol
2.HDL-C = high density lipoproteins - cholesterol
Cistct e Hats], Eie TR X AL 2015 EGDM

3.7G = Triglyceride St
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EGDM 2016

+ QISTIZH|ETIN: EER4H, HS2EL0|l=
* HEO|FLOILIO| =

+ E[opE2|TIC|2

* U= F I ACIOLA| X H|

- DPP-4 & H|A|

- SGLT2 AH|H|

EGDM 2016
] - R
Sch XH A| D2{slof & Atst
2257 HEYEEHE  gony

MY X o4E P38 AY RE =8 )
Y §E7I1T ( =s B )
o4 & B
s suEs (a2
g s ( ot Al
2tXto| Ef &, KR o8 =8 o2 e

18, 2% 4 «

EGDM, KDA
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Pathogenesis of T2DM

Decreased incretin effect

Impaired insulin In_creasu_ed
secrefion lipolysis
Islet B-cell .E !

Increased glucagon
secrefion

Increased
glucose
reabsorption

Islet a-cell

Increased
hepatic glucose T
roduction - ?
" P N : SD "
\ y _ Decrease
{_!/f?f.- g '| ;" glucose uptake
—_——
Nevurofransmitter dysfunction
Adapted from: DeFronzo RA. Diabetes 2009:58:773-95. @Wolters Kluwer Health
Antidiabetic drugs
Decreased incretin effect
Impaired insulin Increased
I li GLP.']' B‘i‘ lipolysis
i DPP-4 inhibitors
Sulfonylureas

Increased glucagon

Meglitinides @ ’ | .TZDs

secrefion Bioed vty
Vi SGLT-2
GLP-1 RA - > F Hyper-' — inhibitors
DPP-4 inhibitors ' ,Iglycaemlall_ reabsorption
Increased - \
hepatic glucose
production //_’__T%i e —
(AT TZDs |
= '-\_!/’.-/j-'_' I| > givcuse upiuke
Metformin )

Nevrotransmitter d‘;fsfunciion

Adapted from: DeFronzo RA. Diabetes 2009:58:773-95. @Wolters Kluwer Health
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ANTI-HYPERGLYCEMIC THERAPY

Implementation strategies:

- Advancing to dual combination therapy

Initial therapy
-Metformin in most cases
-If HbA1¢c = 9.0%: dual combination or insulin considered
- If significant hyperglycemic symptoms, glucose >300-350

mg/dl, HbA1¢c = 10-12%: insulin therapy from outset strongly
considered

Advancing to triple combination therapy

Transitions to & titrations of insulin

Diabetes Care 2012;35:1364-1379
Diabetologia 2012;55:1577-1596

Mono-
therapy

high

low risk.
neutral / loss.
Gl / lactic acidosi
b

Dual

therapy'
Efficacy”
Hypo risk..
Weight

Costs’

Triple
therapy

v
Combination
injectable
therapy*

Side effects fo

If ATC target not achioved affor ~3 months of monotherapy, proceed to 2-drug combination (erder not meant fo denote
any preference—chaice t on a varfely of patient- and disease-specific I
M M
+ ’ *
Sulfonylurea azolidine- DPP-4
3 inhibitor

Basal insulin + LSELCILTT Y or |  GLP-1-RA |

Diabetes Care 2015




244 [ GRS 41217

Minimizing hypoglycemia and weight gain

+  Weight gain and hypoglycemia can influence quality of life and
adherence

Risk (or perceived risk) Weight gain
of hypoglycaemia (or fear of weight gain)

Poor adherence
to therapy

Consequences of Hypoglycemia

» Cognitive, psychological changes (eg, confusion, irritability)
+ Accidents

+ Falls

* Recurrent hypoglycemia and hypoglycemia unawareness
* Refractory diabetes

* Dementia (elderly)

+ CVevents

Cardiac autonomic neuropathy

Cardiac ischemia

Angina

Fatal arrhythmia

MACE Comprehensive Diabetes Management Algorithm Slide
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Healthy eating, weight control, increased physical activity & diabetes education
Mono- .
therapy Metformin
Efficacy”. high
Hypo risk low risk
Weight 2 neutralloss
Side effects 1. G/ lactic acidosi
Costs low.
I HbATe target not achieved after -3 months of d o 2-drug ion (order not meart fo denote
any specific preference —choice dependent m a vanety of patient- & deases pecific factors):
Metformin Metformin Metformin Metformin
+ 2 o 4 +
Dual Thiazolidine- DPP-4 'SGLT2 ‘GLP-1 receptor
the rapy' dione inhibitor inhibitor ‘agonist
Efficacy” _intermediate _L intermediate B oo
Hypo risk L lowrisk .11 low risk .1 low risk
Weight | neutral. | loss i
Side effects .1 drmare ... A1 GUdehydration [ |
Costs L high L high
fHbATc target not achieved after~3 months of dual therapy, procead o 3-drug combination (order not meant fo denote
any specific preforence —choice dependant on a variely of patient- & dEeasespecific factors):
Metformin Metformin Metformin Melformin
v + + +
i | Thiazolidine- DPP4 SGLT-2 'GLP-1 receptor
;Eleprlae dione Inhibitor Inhibitor _agonist o
py + + 2 ot +
or| 0PP4i [l | or[_TZD or|_T2D or1z0_]
or|_soi2i fl | or [ sGLT2i or| DPP4.i
or|GLP-1-RA
¥ Figure 2A. Anti-hyperglycemic therapy in T2DM:
Combination| Avoidance of hypoglycemia
{gjectable
empy\: Diabetes Care 2013;38:140-149; Diabetologia 2015;58:420-442)

Overweight / obese T2DM patients

+ Use of anti-diabetic medications that have additional actions to
promote weight loss

— GLP-1 analogs or SGLT-2 inhibitors, in addition to the first-line
agent for T2DM and obesity, metformin. (2|+++Q)

— GLP-1 agonists have shown weight loss in higher ranges 5.5 ~8
kg in T2DM in comparisons with other anti-diabetic agent.

— Metformin and SGLT-2 inhibitors produce modest weight loss, in
the 1~3kg range in most studies.

Endocrine Society Clinical Practice Guideline, J Clin Endoccrinol Metab , 2015
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Mo Healthy eating, weight control, increased physical activity & diabetes education
no- .
therapy Metformin
Efficacy”. high
Hypo risk low risk
Veight neutralfloss
Side effects 61/ lactic acidosis
Costs low.
I HbATc target not achieved after -3 months of 0V, P o fo 2-dirug ination {order not meant o derote
any specific preference —choice dependent on a variety of patient- & dieasespecific factors):
Metformin Metformin Metformin
+ + +
Dual DPP-4 SGLT2 GLP-1 receptor
therapy? inhibitor inhibitor ‘agonist
Efficacy” _intermediate _L intermediate RN
Hypo risk Jdowrisk ... L1 lowrisk _ lowr risk
Weight. -neutral . loss
side effects f..1.. Brare }.GU, dehydration
Costs : .. high _high
fHbATc target not achieved after~3 months of dual therapy, procead o 3-driug combination (order not meant fo denote
any specific preforence —choice dependant on a variely of patient- & dEease-specific factors):
Metformin Metformin
v + +
Triple DPP4 SGLT-2
Inhibitor Inhibitor
therapy & =
or| DPP4i
Figure 2B. Anti-hyperglycemic therapy in T2DM:
L 4 . . .
P Avoidance of weight gain
pgmblnatlom gaLgen
l?]jectabje
t erapy: { Diabh Care 2015;38:140-149; Diabetologia 2015;58:429—.442
7 A
(2} GLYCEMIC CONTROL ALGORITHM 2\

LIFESTYLE MODIFICATION

(Including Medically Assisted Weight Loss)

SYMPTOMS
NO YES

TRIPLE THERAPY"
I— ~ GLP-1 RA IMNSULIN
SGLT-21 T
MET :

or other

TZD

Basal Insulin

Basal insulin
—_—

sal'u-;p'.-'n:a_l.'urn DPP-4i
Bromocriptine QR
AGI
ADD OR INTENSIFY
INSULIN

GRESSION OF

29
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Sulfonylurea

*+ Action

— HIEFMIZ Q| Karp channel closure
- 21 ZA glo] ueld Qe EHIE 7t

« 7|tz
- gl anhEs, NS gE U
o CiolEMA :1.0-2.0%

- HWE Zatb EHE
- Half maximal doseOf| M & Zsl=10t7F Ho| X1 X0 EFL=
S2|= AELCH= combination0] 2

. HX
HIitg

— X &ZH(elderly: severe episodes high), M|=Z 7t
- ZI1e| X[&HOo| TZDLt metforminCf| H|3H SC}.
* Glimepiride (Amaryl 1-8mg qd)
» Gliclazide (diamicron MR 30-120mg): 417|&5 ZojA| 22F =H X

Meglitinides

12
00
o~
[
He
OR
n

o AAFE O S8 ;b
® Jkl = 'é'!l I:I- JEI-!

+ No Meal, No Tablet: MECI M2 XS E A AAlo wal =H-H 7=
- FEESHAE:MUIS0IEA AE 7ts

« SUR1 receptor0] Z&5l] 1st phase Q1 =2l FH| X}=2

« EHA:Oj AlH™OICE E0 S HAHE 2, hypoglycemia, weight gain

rlm

ok

A
0

-IP

= B
o TT
2o 2= A A EZ | Peak L 51 bl &2
(mg/di) (mg/di) (h) | AlZ2Hnh)
Repaglinide 1,2 1.56 AAL | 92% O e
1 <3 gl | meg e
Nateglinide | 90,120 120-360 7 | 8% AW
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Metformin

K= =717t gl @36|28] CtA HIE ZEA S8 (weight neutral)
B

X2 2| & A0, lactic Acidosis, Vit B12 deficiency
J

of

Z0H (Cr>1.4mg/dL, 2Rl A& HHA), =24 & &t

A
=, =N

N ol 4m
N
=

Metformin dose titration

Al A2 ML 2F metformin (500 mg) qd or bid with meals
(breakfast and/or dinner) EE= 850 mg qd2 £ L}

. 5-72 = Q| &HEFO| 7} 91 © B 850mg bid or 1000mg bid
S2 (0Hd 447 andlor K A|H) BHCh

= e =4l

N7t U= 87 0| EF 2= CHA| HEotn O
:'c':‘_
e~

Nathan DM et al. Diabetes Care 32:193-203, 2009
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Metformin

Table 4—Recommended dose adjustments for metformin based on eGFR

eGFR (mL/min/1.73 m?) Proposed action
=60 No contraindication to metformin

Monitor kidney function annually
<60 and =45 Continue use

Increase monitoring of renal function (every 3—6 months)

<45 and =30 Prescribe metformin with caution
Use lower dose (e.g., 50%, or half-maximal dose)
Closely monitor renal function (every 3 months)
Do not start new patients on metformin

<30 Stop metformin

Adapted with permission from ADA (83).

Diabetes Care 2014;37.2874

Thiazolidinediones —

*+ PPAR-y agonist

* Pioglitazone, Lobeglitazone

« UEXZ QAR LY SIS, AY>>T)

» Ectopic fat deposition= Zr2

« X|&X| 7§M &1} TG, small dense LDL-C ZtA HDL-C &7}
* 4 0|Z0f| 21}, HbA1c 0.5-1.4% &2

« SUNAQt Hlm Al €T ZHO| X|£H0| £E3

S,
© EE RE YU, 4R, HE 57 2 57t

T O O T L—»

- =70 det 5, A5 ol

* Rosiglitazone: meta-analysisO| Al Ml &7}
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pN|
=

J

Alpha glucosidase inhibitors

1. Z5: Acarbose (Glucobay®), Voglibose (Basen®)
2. %2: AXO|M CHEROIM CH R 20| Mets X
3. ASUE: O AR 28
4. HXt2: QIREIOf
5. &
- (MEE, ME 57t 8la): =2l F7MH ALE
- NE 37 EY 4S5 o =t
6. EtH
- 27| AH S QF HF A M5 )
- WP WYY 50| 4o H

GLP-1 X| & X

« GLP-1 analogue
— Exenatide (Byetta), Liraglutide, Lixisenatide (Lyxumia)

 DPP-4 inhibitors (GLP-1 enhancer)
+ Vildagliptin (Galvus) 50mg bid

Sitagliptin (Januvia) 100mg qd

Saxagliptin (Onglyza) 2.5-5mg qd

Linagliptin (Trajenta) 5mg qd

Alogliptin (Nesina) 25mg qd

Gemigliptin (Zemiglo) 50mg qd

33
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EGDM 2016
a ez
Ol 3 2| El incretin) 2 1}
de A3y E =1t HdaE A3 &l =3}
2l&2l(mU/L) X AHI(n = 8) ShirtH EXH(n = 14)
80
60
40
20
0
0 60 120 180 (&) 0 60 120 180 (&)
H z7s=228 - zuyzez=a
Nauck MA et al. Diabetologia 1986;29:46-52
Vilsball T. Diabetologia 2004:47:357-66
EGDM 2016
(o) -“ E|l o212
OIJ Bl I EZ
Shas ZEYQE
Y=z 2y
(HIEFM| =)

(GLP-1, GIP)

a2y
e =
a1=/thEh telas 2H| -I
\ L EETIE 2|
GIF Zko| & A4 o)
(K-M =

HOIX| /S

Brubaker PL. Endocrinology 2004;145:2653-9
Zander M et al Lancet 2002;359:824-830, Ahrén B Curr Diab Rep 2003;3:365-72
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DPP-4 inhibitors

* Oral medication decrease fasting and postprandial glucose: HbA1c
lowering 0.5-0.8%

+ Effective as add on therapies with minimal hypoglycemia, weight
neutral

*  Combined with metformin, SU, insulin, pioglitazone
» S/E: Urticaria, pancreatitis?

Vildagliptin Galvus 50mg bid CCr<50: 50mg qd Not recommendedif > x2.5
Sitagliptin Januvia 100mggd CCr30-50:50mgqd
CCr=<30:25mg qd
Saxagliptin Onglyza 2.5-5mgqd CCr<50:2.5mg/d, 54 = No adjustment needed
Linagliptin Trajenta 5mgqd No adjustment needed No adjustment needed
Alogliptin Nesina 25mg qd CCr30-50:12.5mg Monitoring needed
CCr<30:86.25mg
Gemigliptin ~ Zemiglo 50mgqd {5 50|, 2T JE G UEFO, 2FEL QS

GLP-1 analogue (FALH]|)

Exenatide (Byetta)

* Injection bid: 5ug bid for 4wks — 10ug bid

* Increased satiety and weight loss

+ Decrease mainly postprandial glucose: A1¢ 0.5-1%
S/E: Gl (30-45%) - nausea, vomiting, diarrhea
Low risk of hypoglycemia

* Lixisenatide (Lyxumia) - Europe, 2015 in Korea (daily inj)
» Liraglutide (daily inj): potent glycemic and weight benefit

+ Exenatide weekly (Bydureon) (EMA 2011, FDA 2012)

* Dulaglutide (Trulicity, FDA 2014): weekly

» Albiglutide (FDA 2014): weekly

35
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Exenatide

Liraglutide

Lixisenatide

Dulaglutide

Exenatide
LAR

Albiglutide

GLP-1 S A}

AE

ol

Byetta

Victoza

Lyxumia

Trulicity

Bydureon

Tanzeum

%t

ol

5-10 ug

0.6-1.8 mg

10-20 ug

0.75-1.5 mg

2mg

30 -50 mg

A4

19 23| T3FA

19 13| T 3FA

1% 13 m|stFAL

13| olstFA

F 13| ol3tFA

F 13| |gtFA

EGDM 2016

AR

ALH 1|2t

L]

rkl

AR

A

GLP-1RAs: Human vs. Exendin-4 based

Weekly Daily
Exenatide Exenatide BID
Lixisenatide

Reference Data fom: Madsbad S etal. Diabeles Obes Medab. 201113304407,
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GLP-1 S ALA|C| A2

- GLP-1 SAHH| 37t vs 7|X Qg 37}

Jo0
f0lJ

~
oo

tHSEHL,

GLP-1 S AH|

- GLP-1 §AM| =7} vs

ey

Joll
{0l

olo
i/ 2

o
Kl

ok
~
ojo
R’
)
on

FHISEL,

- GLP-1 SAH|

Overview of short- & long-acting GLP-1 RA

Long-acting GLP-1 RAs

Short-acting GLP-1 RAs

Liraglutide QD,
Exenatide QW,
Albiglutide QW,
Dulaglutide QW

Exenatide BID,
Lixisenatide QD

Meier JJ. Nat Rev Endocrinol 2012,8:725-742
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Comparison of short- vs long-acting GLP-1 RA

Parameters

Short-acting GLP-1 Ras

Long-acting GLP-1 RAs

Effects

Fasting blood glucose
levels

Postprandial
hyperglycemia

Fasting insulin secretion

Postprandial insulin
secretion

Glucagon secretion
Gastric empting rate
Reduced caloric intake
Body weight reduction

Induction of nausea

Modest reduction

Strong reduction

Modest stimulation

Reduction

Reduction
Deceleration
Yes

1-5 kg

About 20-50%, attenuates slowly
(weeks to many months)

Strong reduction

Modest reduction

Strong stimulation

Modest stimulation

Reduction
No effect
Yes

2-5 kg

About 20-40%, attenuates

quickly
(~4-8 weeks)

Meier ). Mat Rev Endocrinol 2012;8:728-742

GLP-1 RAs are not indicated for weight reduction

Basal Insulin & GLP-1 R agonists

Limit weight gain and hypoglycemia associated with prandial insulin
Useful in obese, uncontrolled PPG

Basal insulin

GLP-1 receptor agonists

Main effect on FPG, some effects

on PPG

Effect on PPG (particularly

Induces ‘rest’ of pancreatic S-cell

function
Body weight increase
Increased risk of hypoglycaemia

short-acting GLP-1 RAs)
Effect on FPG (particularly
long-acting GLP-1 RAs)
Glucose-dependent insulin
release
Weight reduction
Limited risk of hypoglycaemia

FPG, fasting plasma glucose; GLP-1 RA, glucagon-like peptide-1 receptor
agonist; PPG, postprandial plasma glucose.

Diabetes Obesity and Metabolism 2014;16:588-601
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GLP1-R agonist: 2L} 2 8 7| = (2016.9.1.)

Exenatide, Lixisenatide, Albiglutide, Dulaglutide
1) Z7H2t e
71 R4 Metformin+SUZ| %M €850z £ ggxde ¢
T =BT
(1) M & 2FX|2=(BMI: Body mass index) = 25kg/m’ EE =
(2) Insulin @ Y= & == Gi= 2A}

Ll E U 35 HE QB (Metformin+ Sulfonylurea+GLP-1 +=8H &
sH)Eed

2) Insulin2} HEQHH
7h EHclj & 7| X Insulin(lnsulin EHE EE= Metformin &) £0{ 0| =
HbA1C7} 7% O|&tQl A2
L} £ 7| X Insulin+GLP-1 =8%X| &5 (+ Metformin)2 214
(B}, Dulaglutidet= 0| Z2 QIH™HSIX| &

SGLT2 inhibitors

* Reduce blood glucose by inhibiting the SGLT-2 transporter —insulin
independent action

+ Reduce blood pressure (-4.0 / -1.6 mmHg) and weight (-1.8kg)

_ Empagliflozin Dapagliflozin Canaglifiozin

Therapeutic dose (mg/d) 10-25 5-10 100-300
Starting dose 10 10 100

5 : QD QD QD
AdiministiEton With or without food With or without food Before first meal
Peak plasma conc. (hours 15 Within 2 12
post-dose)
Absorption (mean oral = ar S
bicavailability) =0 o 85
Metabolism Primary glucuronidation — no active metabolite
Elimination Hepatic : renal  43:57 22:78 67:33
(half-life, hrs) 12.4 12.9 13.1
Selectivity over SGLT1 1:5000 >1:1400 =1:160
Glucose excretion with
higher dose (g/day) I =9 112
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Normal renal glucose handling’-3

Majority of glucose
is reabsorbed by
SGLT2(90%)

W8 SGLT? .
?ﬁf Glicose ' };z:zs;:?g Minimalto "5
reabsorbed by ”;xgi,f-:;iie N

Glucose SGLT1(10%)

filtration

SGLT, sodium-glucose co-transpoarter.

1. Wright EM. Am J Physiol Rend Physiol 2001:280:F10-18; 2. Lee Y, et al. Kidney Inf Supd 2007;106:527-35;
3. Hummei C3, et al. Am J Physiol Cell Physicl 2011;300:C14-21.

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

Collecting
. duct
Proximal Distal i,
Glomerulus tubule tubule

Glucose
filtration

reabsorption

Increased uringry excretion of

Loop excessyglucose ‘

: o Henle(mean 70 g/day, corresponding to
280 kcal/day™)

SGLT-2and GLUT2 SGLT-1andGLUT1 '

“Increases urinary volume by only ~1 additional void/day (~375 mlLiday) in a 12-week study of healthy subjects and patient
= with Type 2 diabetes *

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;25:671-681.

3. List JF et al. Diabetes Care 2009;32:650-657, EU SmPC 2012; section 5.1.

41
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SGLT2 inhibitors

Benefits
Reduced HbA1c

Insulin independent mode of action

Low risk of hypoglycemia

Reduced blood pressure

Risk considerations
Increased genital infection

Reduced intravascular volume ( in
susceptible patients)

Small increase in LDL cholesterol

Not indicated with eGFR <45-60

Reduced weight Diabetic ketoacidosis
Increased HDL cholesterol

Oral medication, once daily

Benefits in CVD risk (empagliflozin)

Renal benefit

Euglycemic DKA

» A predictable, detectable and preventable safety concern

* Mechanism contributing
— A glucagon, Yinsulin, A glucagon:insulin ratio
Acute illness
Decreased oral intake
Decrease in carbohydrate intake
Alcohol intake

*+ How to prevent
— Use like metformin
— Do notuse in T1IDM
— Recognize signs and symptoms: N/V, shortness of breath, malaise
— Evaluate ketone promptly
— Encourage adequate fluid, carbohydrate intake
— Do not stop insulin

RosenstockJ. Diabetes Care 2015;38:1638-1642
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE ]l

Empagliflozin, Cardiovascular Outcomes,
and Mortality in Type 2 Diabetes

Bernard Zinman, M.D., Christoph Wanner, M.D., John M. Lachin, Sc.D.,
David Fitchett, M.D., Erich Blubhmki, Ph.D., Stefan Hantel, Ph.D.,
Michaela Mattheus, Dipl. Biomath., Theresa Devins, Dr.P.H
Odd Erik Johansen, M.D., Ph.D., Hans ). Woerle, M.D., Uli C. Broed|, M.D.,
and Silvio E. Inzucchi, M.D., for the EMPA-REG OUTCOME Investigators

ABSTRACT

7,020 patients with T2DM and established CVD

HbA1c 7-10% (no treatment: 7-9%)

10 or 256mg empagliflozin vs placebo

Median observation 3.1years

Primary outcome: CV death, nonfatal MI, nonfatal stroke

ZinmanB etal. N EnglJ Med, 2015 Sept

CV and mortality outcomes

B Death from Cardiovascular Causes

2 9 Placebo -
i 3
& &
R £
j Hazard ratio, 0.06 (93.02% C1, 0.74-0.9% 3 "[ Hazard ratio, 0.62 (%5% C1, 0.49-0.77) Empaghfiazin
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