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OBJECTIVES

e Recognize complex nature of developing management
strategy for Type 2 Diabetes Mellitus

*Be able to set target goals of blood glucose in persons with
Type 2 Diabetes Mellitus.

e |dentify different properties, mechanism of action and side
effects of the newer anti-hyperglycemic drugs impacting their
selection as therapy

* Brief mention of non-glycemic properties of the newer anti-
hyperglycemic drugs

*Be able to select the appropriate therapy for persons with
Diabetes Mellitus according to current guidelines
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FIRST-LINE therapy is metformin and comprehensive lifestyle (including weight management and physical activity) cu”}&’:"l?"&m

If HbA,_ above target proceed as below ‘ REASSESS AND

MODIFY

TREATMENT

REGULARLY

NO 1 | ‘ (3-6 MONTHS)

J

WITHOUT ESTABLISHED ASCVD OR CKD

ESTABLISHED ASCVD OR CKD

ASCVD PREDOMINATES HE OR CKD ‘l’ ’L J'
PREDOMINATES o
COMPELLING NEED TO MINIMIZE BN "F‘D i COST IS A MAJOR
PREFERABLY HYPOGLYCEMIA N N AN O SSUE®*™
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SGLT2i SGLT2i with evidence of
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th good
benefit, [F--------- O s - SGLT2R
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than adequate?add GLP-1RA above target | | above target | | abovetarget | | above target If HbA, above target
with proven CVD benefit’ :
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CRSR (GLF L RA L SELIED RISV CVD Do J If triple therapy required or insulin with lowest
with proven CVD benefit * DPP-4i (not saxagliptin) - SGLT2i and/or GLP-1RA not acquisition cost
= DPP-4i if not on GLP-1RA in the setting of HF (if If HbA_ above target tolerated or contraindicated OR
= Basal insulin* not on GLP-1RA) ¢ use regimen ‘with lw risk of * Consider DPP-4i OR
. TZDS * Basal insulin* weight gain SGLT2i with lowest
. SUS . SUS Consider the addition of SU® OR basal insulin: PREFERABLY acquisition cost™




Diabetes Education

m |Improved self-care behaviors

m Lower Alc

m |Improved quality of life

m Lower self-reported weight

m Reduced all cause mortality risk

m Reduced health care costs




Meal Nutrition and Physical Activity




Hemoglobin Alc




Recommendations: Glycemic Goals in Adults

« Areasonable A1C goal for many nonpregnant adults is
<7% (53 mmol/mol). A

« Consider more stringent goals (e.g. <6.5%) for select
patients if achievable without significant hypos or other
adverse effects. C

* Consider less stringent goals (e.g. <8%) for patients with
a history of severe hypoglycemia, limited life expectancy,
or other conditions that make <7% difficult to attain. 2

Ameican Diabetes Associaton Standards of Medical Care in Diabetes.
Gicernic targels. Diabetes Care 2017, 40 (Suppt 1) 548-S56




Long-term Complications of Type 2 Diabetes

H\I

Macrovascular Disease

|

Damage to medium
and large blood vessels

Coronary Artery Cerebrovascular Peripheral vascular
Disease Disease disease

ia

Microvascular Disease

|

Damage to small
blood vessels

Retinopathy Nephropathy  Neuropathy




Microvascular Complications of Diabetes

Nephropathy Retinopathy Neuropathy
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Microvascular Complications Increase
With Increasing A1C

Relative Risk of Progression of Diabetic

Comlications as a Function of Mean A1c* EVIDEXCE

19. Diabetic retinopathy

17 - -e- Nephropathy

15 - Severe nonproliferative or
proliferative retinopathy

-
W

-4 Neuropathy

- @ Microalbuminuria /

9
Alc

b
et

Relative Risk

*Based on DCCT data

Reprinted with permission from Skyler J. Endocrinol Metab Clin North Am. 1996,25:243

A1C (%)

Skyler JS. Endocrinol Metab Clin North Am. 1996;25:243-254. 13




Lowering A1C Reduces
Complications in Diabetes

DCCT Kumamoto UKPDS
A1C 9.1% > 7.3% 94% > 71% 7.9% — 7.0%

Retinopathy ) 63% } 69% L 17%-21%

Nephropathy ! 54% l 70% V 24%-33%

Neuropathy } 60%  Significantly —_

improved
Macrovascular | 41%* — ! 16%*
disease

* Not statistically significant
DCCT Research Group. N Engl J Med. 1993;329:977-986; Ohkubo Y et al. Diabetes Res Clin Pract.
1995:28:103-117, UKPDS Group. Lancel. 1998,352:837-853




Reducing A1C Reduces Nephropathy Risk in T2DM

UKPDS! ADVANCE? ACCORD?

A1C reduction (%)" 5 ‘/ lﬂgl_

Nephropathy risk ' 2 1
reduction (%)* A
New or New
onset worsening microalbuminuria
microalbuminuria  nephropathy (P=0.0005)
(P=0.033) (P=0.006)
‘Infensive vs shindard gucose conlrol

* UK Prospeclive Disbiedes Study (UKPDS | Group. Lancsd. 1998:-352-357.855,
2 ADVANCE Cofabaratve Greup. N Engl J Med. 2008:358:2530.2572,
3. lemai-Belgi F, at al. Lanesl. 2010;376:499430




Retinopathy

— Empaglifiozin = Placebo

5.0 1

4.5 -

4.0 1 HR 0.78

(95% Cl 0.54, 1.12)
3.5 - P=0.1732

3.0 1

2.5 1

2.0 1

Patients with event (%)

1.5 1

1.0

0.5 4

0.0 4

0 6 12 18 24 30 36 42 48

Months
Number of patients

Placebo 2,332 2,283 2,240 2,179 1,939 1,431 1,218 784 172
Empaglifiozin 4,686 4,608 4,520 4,433 3,999 2,949 2,499 1,639 396




Patients With DM Have a Higher Lifetime Risk of CVD Than
Patients Without DM

Cumulative Incidence of CVD in Men and Women with DM

Men Women

s Diabelic 67% ME) Diabelic

064 *** Nen-diabetic

0.7 -

0.6 Non-ciabetic
1 57%

05 -
0.4 4
0.3 =
D225 16%
0.1 1

Adjusted Cumulative Incidence
w
o
e

Adjusted Cumulative Incidence

T 1 0 A | T T T

80 90 50 60 70 80 90
Attained Age Attained Age

In a 2006 study. Framingham Heart Study participants who were free of CVD at 50 years of age (3,564 men and
4,362 women) were evaluatec for a tetal of 111,777 person-years for lIifetime risk of CVD In the presence of DM

Liowd-Jores DM, et al, Crouletion 2008;113:791.798,




Intensive Glycemic Control Reduces
Long-term Macrovascular Risk

EVIDENCE

DCCT UKPDS
T1D, 5-6 years duration T2D, newly diagnosed
(N=1441) (N=4209)

0.12 - 1.0

0.10 4 0.8-

0.08 - Conventional

Randomized

Randomized
0.4 - treatment Conventional ]‘

treatment

0.06
0.04

0.02

CV Outcome
Cumulative incidence
Proportion With Ml

0.00 . I T T
0 5 10 15 20 0 5 10 15 20 25
Years Years

CV, cardiovascular; DCCT, Diabetes Control and Complications Trial; MI, myocardial infarction;
T1D, type 1 diabetes; T2D, type 2 diabetes; UKPDS, United Kingdom Prospective Diabetes Study. 18

Nathan DM, et al. N Engl J Med. 2005;353:2643-2653. Holman RR, et al. N Engl J Med. 2008;359:1577-1589.




UKPDS 34 provides some evidence for beneficial CV effects of

metformin in overweight patients 3 N0
EVIDENCE
Risk of Ml is 39% lower with metformin vs Significant reduction in Ml maintained over
conventional therapy in obese patients1-2 10 years’ follow-up3
g Myocardial infarction ® Overall values at study end in 1997
% 30- Conventional (n = 411; events = 73) ® Annual values during 10-year post-trial monitoring period
% = [ntensive (n = 951; events = 139) .
p Metformin (n = 342; events = 89) 1.4 RRO0.61 RR 0.67
.4; . p =0.01 p = 0.005
-.(g 20_ 6 1.2_
5 Metformin VS § 7T o
T conventional o
o
p=0.01 x 0.8
S 10 T
S 0.6-
S 0.4
09_ 0.0 = 1997 1999 2001 2003 2005 2007
0] 3 6 9 12 15  No. of events:
Time from randomisation (years) Conventional therapy 73 83 92 106 118 126
Metformin 39 45 55 64 68 81

19

1. UKPDS 34. Lancet 1998;352:854-65. 2. http://www.medicines.org.uk/emc/medicine/23244/SPC.
3. Holman et al. N Engl J Med 2008;359:1577-89.




SULFONYLUREAS

EVIDENCE

META-ANALYSIS OF SU CV SAFETY TRIALS (> 6 MONTHS) FOUND NO
CONSISTENT ASSOCIATION WITH MACE RISK

MH-OR (95% CI)

First author (year) Total # patients* Total #
Birkeland 1996 et evepes
36 1
Chou 2008 bt
Perriello 2006 > oo ]
Gerstein 2010 —— 282 Y
UKPDS 33 1998 D 360741 6‘?1%
Hanefeld 2007 g 587 4
Seino 2010 et 400 4
Charbonnel 2005 e E— 630 14
Matthews 2005 1250 15
Rubin 2008 1805 46
Home 2009 2222 312
Arechavaleta 2011 1035 4
va der Laar 2004 96 2
Mazzone 2006 58 4
Riddle 1998 41145 2
Giles 2010 300 26
Tolman 2009 2097 61
Kahn 2006 4351 72
Goke 2010 858 13
Garber 2009 et 495 13
Nissen 2008 — O — 543 24
Ristic 2007 - 262 5
Ferrannini 2009 +—— 2789 34
Bakris 2006 < 374 11
Gallwitz 2012 e () e 1551 38
Jain 2006 < 502 11
Johnston 1998 < 272 4
Nauck 2011 < 801 3
Seck 2010 1172 4
Overall ’ 1 29,783 1495
0.01 0.1 1 10 100
Favours SUs Favours comparators

Overall MACE risk estimate for SU vs comparators was not

increased: MH-OR 1.08 (95% CI: 0.86-1.36); p = 0.52

o *SU + comparator groups combined.
o Monami et al. Diabetes Obes Metab 2013;15:938-53.




EVIDENCE

PROactive: Reduction in primary outcome

All-cause mortality, nonfatal MI (including silent MI), ACS, revascularization, leg amputation,
stroke

1% RRR
HE*® 0,90 |0.B0-1.02)

P00 Placebo
[272 avents) o ’
, |-

— Pioglitazone

(514 events)

-

Proportion

of events

18 24
Time from randomization {months)
Mumber at risk
Pioglitazone JaEE FENE 2302 d21E 2146

Placebo 2530 2413 2317 1215 2122

*LInad usted Darmeandy 1A et al. Loncer. 200536612 79-59

lan Gallan




EVIDENCE

CAROLINA demonstrated the long-term CV and overall safety profile of linagliptin versus

glimepiride®’

Cardiovascular

9

A

The long-term CV safety profile of
linagliptin versus glimepiride was
confirmed?®

The 3P-MACE primary outcome
occurred in 356/3023 (11.8%) and
362/3010 (12.0%) patients in the
linagliptin and glimepiride
groups, respectively

Patients with event (%)

Linagiipti Gamapirce

el HR 0,58
(B5.47% ClOLE4, 1.14)
25{  palOON for non-nferceity
F0.TE for supaniorty
I
10 e
P
5 il
e —_—
—I—'_'_'_‘_'_
a == T T T T T T T T T T T
0GQ 05 1.0 15 20 25 ap 35 40 45 ED E5 80 85
Years



CV safety trials are being conducted for each
compound within the newer classes

SGLT2 inhibitor
OUTCOME®®
(n=7034)
>691 3P-MACE

imings represent estimated completion dates as per ClinicalTrials.gov.

dapted from Johansen. World J Diabetes 2015;6:1092-96. (references 1-19 expanded in slide notes)

CANVASL
(n=4365)
>420 3P-MACE

CANVAS-RE
(n=5700)
Albuminuria

DECLARE-TIMI 5815
(n=17,150)
> 1390 3P-MACE

CREDENCEY
(n=3700)
Renal + 5P-MACE

Ertugliflozin CVOT?8
(n=3900)
3P-MACE

2.

ACROSS
T2D




Overview of results from CVOT in T2D
Status as of June 2019

HR (95% ClI)
GLP-1 RA LHEE';!“E& (4-point MACE) . 1.02 (0.89;1.17)
EE}:;EEHI; (3-point MACE) + 0.91 (0.83;1.00)

I[Eil[:tEmI: (3-point MACE) —— 0.87 (0.78; 0.97)

Slé;.inraﬁmﬂﬁe (3-point MACE) o 0.74 (0.58; 0.95)
nr|:|lsﬂe':155|ﬁidﬁﬂ (3-point MACE) o 0.79 (0,57; 1.11)
Hﬂpﬁtﬂﬂg (3-point MACE) —— | 0.78 (0.68; 0.90)

EUEI;-';";I!{L[: (3-point MACE) + 0.88 (0.79; 0.99)

SGLT2i E&E:;hﬁfzﬁ (3-point MACE) ° 0.86 (0.74; 0.99)
cgrﬂggfz a (3-point MACE) o 0.86 (0.75; 0.97)

DEC Lﬂﬂgiﬁikﬂgiﬁ (3-point MACE) & 0.93 (0.84; 1.03)

[]jE EI-.TE ; 1-.25 1j5
Favors treatment HR (35% CI) Favors placebo

Prezented atthe American Diabetes Az=ociation 75th Scientific Sessions, Session CT-5Y12. June 11 20195, 5an Francisco, CA, USA

N
6,068
14,742
9,340
3,297
3,183
9,463

5,901

7,020
10,142

17,160

EVIDENCE

P-value
0.81
0.06
0.01
0.02
017

0.0006

0.026

0.04
0.001

017




For the primary outcome, all completed CVOTs fall
within the FDA mandated upper 95% CI limit of 1.3

Number of events
(event rate, % per 100 person-years)
Placebo Comparator FDA mandated upper
+ usual care + usual care HR (95% Cl) 95% ClI for CV safety
DPP4 inhibitor trials
SAVOR-TIMI 531 609 (3.7%) 613 (3.7%) —&—
EXAMINE2 316 (11.8%") 305 (11.3%") o — *
WVIDENCE
EVIDERNCE
TECOS3 851 (4.17%) 839 (4.06%) —ar—
GLP1 agonist trials
ELIXA% 406 (13.47%) 399 (13.27%) —p—
0.6 0.8 1.0 53 2.0
Favours Favours placebo
comparator

35
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ummary of CV outcomes trials with GLP1 receptor agonists TVIDENCE

Lixisenatide/ . Expanded 2.1 years
SEecn History of ACS 6068 4P-MACE MACE 844 median Completed
Vascular
Liraglutide/  disease, or ] Expanded S 5 i
placebo risk factors, or 9340 3P-MACE MACE 611 Up to ~5 years Nov-15
CRF, or CHF
Semaglutide/ Evidence of Expanded - 3 )
o OV disease 3297 3P-MACE MACE Not specified Up to ~3 years Jan-16
Exenatide  No CV criteria All-cause e Upto~7.5
ER*/ placebo  specified 14,000 3P-MACE mortality; HHF Not specified years Apr-18
Pre-existing
. vascular .
D”'T‘aggzgge/ disease or 9622 3P-MACE M'C‘g;"ajsci;’;ar Not specified P tgar§'5 Apr-19
P >2 CV risk P Y
factors
Albiglutide/  Established Expanded - _ i
olacebo oVD 9400 3P-MACE MACE Not specified 3-5 years May-19

*0Once weekly.
1. NCT01147250. 2. Bentley-Lewis et al. Am Heart J 2015;0:1-8.e7. 3. Marso et al. Am Heart J 2013;166:823-30.e5. 4. NCTO1720446.

5. NCT01144338. 6. NCT01394952. 7. NCT02465515

35
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HR = 0.87 HR = 0.74 % 0.8
95% Cl, 0.78-0.97 95% ClI, 0.58-0.95 95% Cl =0.83-1.00 95}1 Cl = 0.79-0.99
P=0.01 P=0.02 P=0.06 P=0.026
_15}
=
5 o TRTAVEY
2 EVIDENCE]
=
10
210}
$
a
e 5|
2 e
;&,’ Liraglutide Semaglutide ¥ Exenatide Durlaglutide

| =i el | 1 1 1 A R K A 0 1 1

0 12 24 38 540 32 63 961090 1 2 3 4 5 0 1 2 3 4 6 &
Years Weeks Years Years

Marso et al, NEJM June 13, 2016 Marso er al, NEJM, Sept 16, 2016 Holman et al, NEJM, Sept 13, 2097 Gerstein et af, Lancet, June 2019




Cardiovascular Outcomes Studies of GLP 1'’s

58 57 52
ELIXA LEADER SUSTAIN-6
o 2 Primary Outcome Prnury Outcoms
5 X syed 3t § 02 1945 3117 o
) Hazsd rata 02 (W5 QL0891 17} 100+ Fazard ratio, 047 555 C1. 0 78-0 97 ke L B Maswdrih 034 BIRCLO B-0.8)
g Lixinenatede L P<0 001 for noninferiorty i34 - s ¥ ] Pacnbo
%0 54 o e 0.0 for & PO 001 for rawnrfetonny s
£ 0 ~0 01 for superonty P (> S [ P 002 for nuperviriy " il
204 Placsse 'g 20 < nghiice % 0] o e
-~ 164 o sl S
~ o Sy
£ f&‘- “ g0 = 3 e T St
o - s e atd -
; X 54 = & /"’ g o T e =
& 9 3 40 |3 ey ) sy S QT N TR, Y Sl w A - i
: 2 ¥ o
- g § 30 C 6 12 I8 2¢ 30 36 42 43 S4 ¥ o e
¢ T b 2 s
2o 2 12 1 3 50 a It B 1 M M R O M M oM MM R K
10 16 i A= 104 SO = IR
L — o
o T Y T T T T T Y T T U 1 ¥ 3 A } T T T T T : T T ¥
2 12 b2 3 L4} 6 i It 24 30 ¥ @2 4 54 ' ¢ M N B 4 H wu n P 5 W IS
Months Menths since Rand L Waeeks since Randonizadon
::;:;&st sl d ot o Nao. at Risk Hooat Risk
Eniseiatide ):N ;';A 355' P Uiraghotide 4663 45353 4496 <400 4230 2172 4077 3542 1367 474 Flastyo ey 11373 150 ue IS8 T A1 3 W
o s o > G Phierso 4677 4588 2473 2352 4217 4123 4010 1914 1543 407 Swraglundy 1648 s 13 58 2 I3 3 w8 Hie

Fig. 3. Comparison of glucagon-like peptide 1 (GLP-1) receptor agonist cardiovascular (CV) outcomes trials: time to primary composite endpoint (52,57,58). All of the
reported CV outcomes trials with GLP-1 receptor agonists demonstrated noninferiority to placebo for their primary CV composite endpoint, thus meeting the primary end-
point of CV safety (Table 1) (52,57-62). Liraglutide and semaglutide not only met the noninferiority safety endpoints but also demonstrated improvement in CV outcomes
compared with placebo (52,57,58). CI = confidence interval. Left: Pfeffer MA, Claggett B, Diaz R, et al. Lixisenatide in patients with type 2 diabetes and acute coronary
syndrome. N Engl J Med. 2015;373:2247-2257. Copyright © 2015 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society. Center:
Marso SP, Daniels GH, Brown-Frandsen K, et al. Liraglutide and cardiovascular outcomes in type 2 diabetes. N Engl J Med. 2016;375:311-322. Copyright © 2016 Mas-
sachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society. Right: Marse SP, Bain SC, Consoli A, et al. Semaglutide and cardiovascular
outcomes in patients with type 2 diabetes. N Engl J Med. 2016:375:1834-1844. Copyright © 2016 Massachusetts Medical Society. Reprinted with permission from Mas-
sachusetts Medical Society.

EVIDENCE




Zeimiker TA et al. Lancet, 2018 Mov 9. pii: SO140-6736(18)32590-X. doi: 10.1016/50140-6736{18)32590-X DECLARE
Endpoint Hazard Ratio Py
EMPA-REG

0.93
0.86
0.86

0.98
0.87
0.62

0.89
0.85
0.87 === ; -
o EVIDENCE]
P ' 1.24

MACE Composite

CV death

Nonfatal MI

Nonfatal stroke

HHF/CVD o

0.78
0.66

0.73
0.67
0.65

HHF

Renal Composite 0.53

0.60
0.54

1.2 14 16

Favours treatment Favours ?Iacgbo

— —_———— T RN S A s T T i e SN

>




CV outcome trials with SGLTZ2 inhibitors

Interventions

Main inclusion
criteria

No. of patients

Primary
outcome

Key secondary
outcome

Target no.
of events

Estimated
median FU

Estimated
completion

Empagliflozin/
placebo

Est. vascular
complications

7034
3P-MACE

4P-MACE

691

~3 years

2015

Canagliflozin/
placebo

Est. vascular
complications or
> 2 CVrisk
factors

4339
3P-MACE

Fasting insulin
secretion,
progression of
albuminuria

=420

6-7 years

Apr 2017

Canagliflozin/
placebo

Est. vascular
complications or
> 2 CVrisk
factors

5700

Progression of
albuminuria

Regression of
albuminuria,
change in eGFR

TBD

3 years

2017

Canagliflozin/ Dapagliflozin/

placebo placebo
Stage 2 or 3CKD  High risk for CV
+ events
macroalbuminuria
3627 17,150
ESKD, 3P-MACE
S-creatinine
doubling,
renal/CV death

4P-MACE + HHF ~ 4P-MACE + HHF

+
revascularisation

TBD 1390
~4 years 4-5 years
2019 2019

Ertugliflozin/

plagebo

Est. v@scular
complications

3900

4P-MACE

T

5-7Wears

ACE

EVIDENCE

Adapted from Inzucchi et al. Diabetes Vasc Dis Res 2015;12:90-100.




Hospitalisation for heart failure (HHF) data for all
completed CVOTs

SAVOR-TIMI 53 (HHF)"
EXAMINE (HHF analysis 1)°
EXAMINE (HHF analysis 2)2
TECOS (HHF)®

TECOS (HHF + CV death)’
ELIXA (HHF)"

ELIXA (HHF + CV death)4

Number of events (%)

Placebo
+ usual care

228 (2.8)
79 (2.9)
89 (3.3)
229 (3.1)
525 (7.2)
127 (4.2)

253 (8.3)

Comparator
+ usual care

289 (3.5)
85 (3.1)

106 (3.9)
228 (3.1)
538 (7.3)
122 (4.0)

248 (8.2)

HR (95% Cl)

4

—a—

0.6 0.8

Favours
comparator

1.0

Favours placebo

2.0

EVIDENCE

35
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HHF in completed GLP-1 receptor agonist CVOTs |EVIDENCE

Study drug Placebo
HR (95% CI) p-value*
n with event/N analysed (%)
ELIXA' 122/3034 (4.0)  127/3034 (4.2 0.96 (0.75, 1.23 — 0.75
(lixisenatide) (4.0) (4.2) .96 (0.75, 1.23) '
LEADER? 218/4668 (4.7) 248/4672 (5.3)  0.87 (0.73, 1.05) — o 0.14
{liraglutide)
B3

fs'gmsa';ﬂt'i’:ef 50/1648 (3.6)  54/1649 (3.3)  1.11(0.77.1.61) e 057
EXSCEL* 219/7356 (3.0) 231/7396 (3.1)  0.94(0.78, 1.13) — o — -
(exenatide)
Harmony
OQOutcomes™ - - - -
(albiglutide) . . |

025 05 1 y

-y -

Favours study Favours placebo
drug

Comparison of trials should be interpreted with caution due to differences in study design, populations and methodology

*p-values for superiority; TThe composite of HHF or CV death was a prespecified secondary outcome CVOT, cardiovascular outcomes frial; GLP-1, glucagon-like peptide-1;
HHF, hospitalisation for heart failure1. Pfeffer MA ef al. N Engl J Med 2015;373:2247; 2. Marso SP et al. N Engl J Med 2016;375:311; 3. Marso SF et al. N Engl J Med
2016;375:1834; 4. Holman RR et al. N Engl J Med 2017:377:1228; 5. Hernandez AF et al. Lancet 2018;392:1519




SGLT2 y ERD

Composite Renal Outcome

| ‘ p)
M EMPA-REG v DECLARE

L.tu.‘.; OUTCOME® CANVAS Program

< 0 s rate D88 Y% L O ATATH 1oar w0 o9 st ratie 0.7 009% OL A ST ST
MR DS (% 184S 0N M s 18 - Conaghfionn
b A = Matebo
R el e L = 18 Yot
= & = Dapaghticorn
$ 6 4 14 0
i () 4 \1, -
- 5 w \L46/0 & U 40/0 ! ¢24%
'§ 2 = 10 | : .
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.'.. | L
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AR t 18 + 30 % & & ( | 2 ' - ! ¢ I W W D W O DWW
Mot saem rederu wies T oy W00 T e Asdva ww (o)
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MACE by the Presence of Established CVD

Events per 1000 patient years

Placebo

Hazard Ratio (95% ClI)

EVIDENCE

SGLT2i
With ECVD
EMPA-REG OUTCOME 37.4
CANVAS Program 34.1
DECLARE-TIMI 58 36.8

Fixed effects modelfor ECVD (P<0.0002)

With multiple risk

factors
CANVAS Program 15.8
DECLARE-TIMI 58 13.4

43.9
41.3
41

15.5
13.3

Fixed effects model for multiple risk factors (P=0.98)

Data are not from head-to-head trials and should not be directly compared

ECWD, established cardiovascular disease.
Adapted from Zelniker TA et al. Lancet 2018, doi: 10.1016/50140-67 36{1 813 2590-X.
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0.5 1 2
Favours Favours

<Sfudy drug placebo™>

0.86 (0.74-0.99)
0.82 (0.72-0.95)
0.90 (0.79-1.02)
0.86 (0.80-0.93)

0.98 (0.74-1.30)
1.01 (0.86-1.20)
1.00 (0.87-1.16)




EMPA-REG OUTCOME Trial

Cardiovascular Outcomes and Death From
Any Cause

Il Placebo
Primary Outcome 3-Point MACE . "
- Bl Empagliflozin V' Dasth

R 20 1 it -1 HR = 0.62

E FAE RO N9 t 3 y 95% Cl: 0.49, 0.77

8 1S A P =.04 for superiority g 6 | P <001
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A E 0 6 12 18 24 30 36 42 48 ;_5 0 6 12 18 24 30 36 42 A48

No. at risk Month No. at risk Month

Empagliflozin: 4687 4580 4455 4328 3851 2821 2359 1534 370 Empaglifiozin: 4687 4651 4608 4556 4128 3079 26171722 414
Placebo: 2333 2256 2194 2112 1875 1380 1161 741 166 Placebo: 2333 2303 2280 2243 2012 1503 1281 825 177

ae_ Death From Any Cause e Hospitalization for HF

‘c" 159 - Y

9 HR = 0.68 s 61 HR = 0.65

: 10 95% Cl: 0.57, 0.82 - 95% CI: 0.50, 0.85

= P <.001 £ 4 P =.002

= S &9

%) 5

- w21

c e

o £ 14

- g

[ 0 - e 0

= 0 6 12 18 24 30 36 42 48 o o) 6 12 18 24 30 36 42 48

No. at risk Month No. at risk Month

Empagliflozin: 4687 4651 4608 4556 4128 3079 2617 1722 414 Empagliflozin: 4687 4614 4523 4427 3988 2950 2487 1634 395
Placebo: 2333 2303 2280 2243 2012 1503 1281 825 177 Placebo: 2333 2271 2226 2173 1932 1424 1202 775 16§

Zinman B, et al. N Engl/ J Med. 2015;373:2117-2128.
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FOR ADULTS WITH ESTABLISHED CV DISEASE AND TYPE 2 DIABETES
Do more to fight CV death: Add JARDIANCE as part of your standard of care

PATIENTS WERE ACTIVELY MANAGED WITH
STANDARD OF CARE MEDICATIONS™

38%

CARDIOVASCULAR MEDICATIONS '
RRR IN including ACEls/ARBs, aspirin, statins, 4 7 T4 “
CV DEATH and beta blockers. l‘l‘ ll)]f‘l\ ( /]J
2.2% ARR*

TYPE 2 DIABETES MEDICATIONS

including metformin, insulin, DPP-4
inhibitors, GLP-1 aponists, SUs, and TZ0s.

HR=0.62
(95% Cl 0.49-0.77)

Irial Deslgn n
PRIMARY COMPOSITE ENDPOINT
JARDIANCE demonstrated a #49% RRR (HR=0.85 [95% CL: 4 6
0.7%-0.99]; p=0.04).

The absolute risk reduction for the composite

Sl e Number needed to treat (NNT) to prevent one CV
There was no change in risk of nonfatal MI (HR=0.87 death {IIIEdi an 31 years}
[95% Cl: 0.70-1.09]) or nonfatal stroke (HR=124 [95% CE

0.92-1.67]); the 14% RRR in CV events was due to a
reduction in the risk of CV death (HR=0.62 [95% CI- NNT is the number of patients that need to be treated to prevent

0.49-0.77]). one death.




&2
Jardiance

(empagliflozin) tablets
10mg/25mg

JARDIANCE is a prescription medicine used along with diet and exercise to lower
blood sugar in adults with type 2 diabetes, and also to reduce the risk of

cardiovascular death in adults with type 2 diabetes who have known
cardiovascular disease.




Canvas Program

Primary MACE Outcome
CV Death, Nonfatal Myocardial Infarction or Nonfatal Stroke

20 1 Hazard ratio 0.86 (95% CI, 0.75-0.97)
18 | P <0.0001 for noninferiority
p = 0.0158 for superiority
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o EVIDENCE
§ 8 - 4 4 /84
2 6 -

c

_g 4 - — Placebo

& 2 — Canagliflozin

0 | | | I |
0 1 2 3 4 5 6
i, ot pabients Years since randomization
Placebo 4347 4153 2942 1240 1187 1120 789
Canagliflozin 5795 5566 4343 2555 2460 2363 1661

Intent-to-treat analysis i v
CANVAS Program




Primary Prawivtion Secondary Prevention
239 Wazard ratio, 0.74 (5% CI, 0.54=1.03) 2571 Hazard ratio, 0,66 (95% CI, 0,52-0.83)
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Canngliioan 1083 1081 1058 9041 AT B8 332 97 Camaghilesie 1013 9080 1093 103 @e &8 XE 1 diovascular outcomes in the primary and
secondary prevention cohorts,
A, Cardiovascular death and hospitalization for
heart Tailure, B, Cardiovascular dieath, nonlatal
Primary Pravention Secondary Prevention myocardial infarction, or nonfatal stroke.
=Ry Hazard ratio, 0,68 (86% Cl, 0, 49-0,54) 25 Hazard ratia, 0,85 (95% CI, 0.65-1.06)
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. Sl T2DM with A1c = 6.5-12.0%
Inclusion Criteria = .Grr = 30.90 mi/min+1.73m?
60% had eGFR = 30-60 mI/min=1.73m?
Urine ACR: > 300 to < 5000 mg/gram
On ACE/ARB for 2 4 weeks
Median follow up = 2.6 years
60% had eGFR = 30-60 ml/min.1.73m,

End stage kidney disease (dialysis,
transplantation, sustained eGFR <
15 mi/min=1.72m?)

Doubling of serum creatinine

Renal or CV death

Secondray Endpoints Individual components of primary endpoint
MACE

Hospitalization for heart failure
CV death
All cause mortality

Primary Composite Endpoint

Perkovic et al., NEJM, May 1, 2019




Perkovic et al, NEJM, May 1, 2019

HR =0.70
Cl = 0.59-0.82
P =0.00001

Placebo

[

EVIDENCE)

-
o
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Canagliglozin

(44

Patients with Events (%)
s

0 | 1 A 1 L ¥
0 6 12 18 24 30 36 42
Months
Placebo: 2199 2141 1752 641 178

CANA: 2202 2146 1798 654 199




' |nvo kanq About INVOKANAZ Savings Program

(canagliflozin) tablets

Now Approved—The only
type 2 diabetes medicine
proven to lower the risks of:

+ end-stage kidney disease (ESKD)
+ worsening of kidney function
+ cardiovascular death
+ hospitalization for heart failure

in adults with type 2 diabetes and diabetic kidney disease
(nephropathy) with a certain amount of protein in the urine




Key CV Outcomes from DECLARE-TIMI 58

MACE hHF CV death/hHF Renal outcome

-27

P=017 95% CI for HR P=0.005 95% CI for HR
for superiority 0.61, 0.88 for superiority 0.67, 0.87

Relative risk reduction
(%) L
3 S

3

Indication of Diapagliflozin/SGLT2 is not for heartfailure or death.

EVIDENCE

CV, cardiovascular, ECVD, established cardiovascular disease; hHF, hospitalization for heartfailure; MACE, major adverse cardiovascular events; MRF, mukiple risk factors.
Composite renal outtome was 240% decrease in estimated glomerular filtration rate to <60 mLfmin/1.7 3m*, new end-stage renal dizease,or deathfrom renal or cardiovasoular causes.

Adapted from Wiviott 50 et al. M Engl | Med. 2019;330:347-357.



FARXIGA is indicated:
=« as an adjunct to diet and exercise to improve ghycemic control in adults with type 2 diabetes mellitus

* to reduce the risk of hospitalization for heart failure in adults with type 2 diabetes mellitus and established
cardiovascular disease or multiple cardiovascular risk factors

FARXIGA is not recommended for patients with type 1 diabetes mellitus or for the treatment of diabetic ketoacidosis.

NOW APPROVED

FARXIGA, the SGLT2i with the broadest*
indication to reduce the risk of hospitalization
for heart failure**

*Hospitalization for heart failure indication is not limited by diabetic nephropathy or presence of macroalbuminuria.




FIRST LINE = METFORMIN

ASCVD HEART FAILURE RENAL DISEASE
Predominates Predominates Predominates




Metformin

EVIDENCE

Recommended for All Patients, Unless Contraindicated or Not Tolerated

Hypoglycemia Neutral
Weight Slight loss

Renal / Genitourinary Contraindicated if eGFR <30 mL/min/1.73 m?

Gastrointestinal adverse effects Moderate
Cardiac Neutral
Bone Neutral

Ketoacidosis Neutral

I Few adverse events or possible benefits Use with caution [ Likelihood of adverse effects  ? Uncertain effect

eGFR = estimated glomerular filtration rate.
Garber AJ, et al. Endocr Pract. 2017;23:207-238. 46




FIRST-LINE therapy is metformin and comprehensive lifestyle (including weight management and physical activity)
If HbA,_ above target proceed as below

Not an insulin sensitizer (inhibits hepatic
gluconeogenesis)

Does not improve beta cell function

A1c reduction is not durable

Corrects only one pathophysiologic
disturbance of the Omanlnjs Octet | | FV“)FL TCE
Does not have proven antiatherogenic benefit — -
—UKPDS (n = 342)

— UKPDS (39% increase in CV mortality when added to SU,;

p<0.01)
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Address Concurrently

Guideline-directed medical therapy Consider addition of an SGLT2i

(lifestyle, antiplatelet, BP, lipids) and or GLP-1RA with demonstrated
glucose-lowering therapy (metformin) CV outcome benefit

& most trials of SGLT2! 3. Initiate clinician-patient discussion

GLP-1RA required baseline
A1C 27%, and most patients

Wers alionly-on NN No additional SGLT2i GLP-1RA
as the first-line therapy if : ¢ :
tGiniated anadnat aqtlon taken: selected: selected:
contraindicated. patient declines § Empagliflozin §§ Liraglutide

SGLT2I/GLP-1 RA preferred preferred

Das, Sandeep R et al, JACC 2018
HF or CKD MACE
predominate jJ predominates

and MACE

EVIDENCE




Sodium Glucose Cotransporter 2 Inhibitors (SGLT2is)

Hypoglycemia Neutral

Weight Loss

Not indicated for eGFR <45 mL/min/1.73 m?

Renal / Genitourinary Genital mycotic infections

Benefit of empagliflozin; canagliflozin

Gastrointestinal adverse effects Neutral

Benefit of empagliflozin, canagliflozin,

Cardiac—CHF dapagliflozin

Cardiovascular benefit of empagliflozin,

Cardiac--ASCVD oy
canagliflozin

Bone Canagliflozin warning

Ketoacidosis DKA occurring in T2D in various stress settings

. Few adverse events or possible benefits Use with caution . Likelihood of adverse effects 2 Uncertain effect

ASCVD = atherosclerotic cardiovascular disease; CHF = congestive heart failure; DKA = diabetic ketoacidosis; eGFR = estimated glomerular
filtration rate; T2D = type 2 diabetes.

Garber AJ, et al. Endocr Pract. 2017;23:207-238. 49




ASCVD predominates

GLP-1 RA with proven SEgg'h“'thrF‘lﬂ';Eﬂ
CVD benefit’ enefit’, 1
eGFR adequate’

¢ -‘.

I HbA above target

+

1 further intensification is required or patient is unable 1o lolerate
GLP-1 RA andior SGLT2i, choose agenis demansirating CV salety:

Consider adding the other class (GLP-1 RA or SGLT2i) with
proven CVD benefit’

DPP-4i if nat on GLP-1 RA

Basal insulin®

T

sU°

Proves D90 besedil means 4 has label indication of reducing OV events, For
GLP-1 ok sbrongest evidence for lirsplulide = semaglutide » sxenatide extended
release, For SGLTH evidesce modestly sironges fer empaglifioein = canagldflazin,
Bu aware thal 56T wary by negion and individual agend with regand 1o
ndicated Level of eGFA for initiation and continued use

EVIDENCE




4
HF or CKD predominates 5

—_

| -

\

PREFERABLY
SOLTZi with evidence of reducing HF and/or CKD
progression in CYOTs if eGFR adequate’
pRpppp— sesssssssssse oa ........ PP ppppp————
If S6LT2i not tolerated or contraindicated or if eGFR less
than adequate’ add GLP-1 RA with proven CVD benefit'*

\

If HbA,, above target

N

Choose agents demonstrating CV safety:

Avoid TZD in the setting of HF

Consider adding the other class with proven CVD benefit’
DPP-4i {not saxagliptin) in the setting of KF {if not on GLP-1 RA)
Basal insulin’

SU’

~i W -

Both empaglifiozsn and canaglifiozm have shown reduction in RF and 1o reduce
(XD progression n CVITs

Cawtion with GLP-1 A = ESRD

Dogludec or U100 glargine have demonstrated CVD salety

Low dose may be better tolerated though less well studied for CVD effects
Choase Later generation SU Lo tower rigk of hypoglycaemia

EVIDENCE
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{ CLNCAL INERTIA

'
Use principles in Figure 1 |H b ] Implement strategies for maximising weight loss
REGULARLY /
""xx_jz 8 uur.Tur-.L_,-*’

S e

First-line therapy is metformin .
IFHbA, is = 17 mmal/mol {1.5%) above individualised surgical energy
HbA,_target consider early combination therapy General lifestyle advice restriction for weight loss
¥ = Medical nutritional therapy Weight loss of 15kg can lead
i Y | - Eating pattemns o remission of T20M in patient
| If HbA,_above target J O\ pisicalactiily |/ <6years duration consider
I evidence-based weight
‘L l loss programmes
~ )
GLP-1 RA with good . ?
efficacy for weight loss' SOLIZIH eGHR adequate
: ’ Consider Cansider
, \ - medication for metabolic
| If HbA above target ) weight loss SUrgery
. . - . IDTNCE
QBT R aemisd GLP-1 RA with good EVIDENCE
efficacy far weight loss

T - T




CHOOSING GLUCOSE-LOWERING 03]
MEDICATION IF COMPELLING NEED B
T0 MINIMISE HYPOGLYCAEMIA

[ In those WITHOUT established }

ASCVD OR CKD
T &WHD 3 A T AN T T U ONT
CLINICAL JMERTIA ~ IGEIRITY PaUCRHL GIOURS ot RIgNESS Tk 91
g . 4 . ot REASSESS AND f |
Use principles in Figure 1 | woovrr mesneent | | \
RECULARLY f _.":-':‘. WALEOETR
(3-6 NONTHS) e & D AR
- I
First-line therapy is metformin
If HbA, is = 17 mmol/mol {1.5%) above individualised
HbA, target consider early combination therapy

¥ »,
| I HbA, above target |
» — ‘ IVIDENCE
f———ege— EVIDEN(

DPP-4i GLP-1RA gl
‘ if eGFR adequate




DPP4 inhibitor CVOTs: baseline characteristics

Mean age, years 65.1 61.0* 65.4 64.0 66.1

% with prior Ml 38.0 87.5 42.7 13.8 58.1

% with prior HF 12.8 27.8 17.8 - 27

% with prior CVD 78.4 - 73.6 34.5

Diabetes duration, y 10.3* 7.3* 11.6 6.2% 15

HbA, ., % 8.0 8.0 7.2 7.2 7.9

Statin use, % 78.3 90.6 79.8 64.1 71.4
Naive 41 Naive 1.1 Naive - Naive 9.2 _
Metformin 69.9 Metformin 65.0 Mono 47.7 Mono 66.0 Metformin54.8

T2D therapy, % SuU 40.5 SU 46.9 Dual 51.4 Dual 23.8 Sul'fony'l%”egzg’g-‘?
TZD 6.2 TZD 25 TzZD - TZD - nsufin 9.
Insulin 41.6 Insulin 29.4 Insulin 23.5 Insulin Ex.

EVIDENCE

ACROSS ’ et
Teh | ==




CHOOSING GLUCOSE-LOWERING %)
MEDICATION IF COST IS AMAJOR ISSUE ==

In those WITHOUT established
ASCVD OR CKD

IfHBA, s = 17 mmolimol {1.5%) abave individualised HbA,
target consider early combination therapy

!

( If HbA,_above target

e




Secretagogues

Hypoglycemia

Weight

Renal / Genitourinary
Gastrointestinal adverse effects
Cardiac—CHF

Cardiac--ASCVD

Bone

Ketoacidosis

. Few adverse events or possible benefits

SU GLN

Moderate / severe Mild

Gain
More hypoglycemia risk
Neutral

More CHF risk

No increased risk

Neutral

Neutral

Use with caution [ Likelihood of adverse effects ? Uncertain effect

ASCVD = atherosclerotic cardiovascular disease; CHF = congestive heart failure; GLN = glinide; SU = sulfonylurea.

Garber AJ, et al. Endocr Pract. 2017;23:207-238.
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UPDATE IN MANAGEMENT
DIABETES MELLITUS

SUMMARY




SUMMARY

* Target goals of blood glucose in persons with Type 2 Diabetes
Mellitus should be individualized.

* Different properties, mechanism of action and side effects of
the anti-hyperglycemic drugs impact their selection as
therapy

*Selecting the appropriate therapy for persons with Diabetes
Mellitus varies according to changing guidelines based on
scientific evidence.






