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Summary of Observed Efficacy of
SGLT2 Inhibitors

Similar to other oral antihyperglycemic agents in A1C reduction
* Reduces both FPG and PPG

* Certainly equivalent efficacy to metformin, sulfonylurea and DPP-4 inhibitors
Modest weight loss

* ~3 kg at 26 weeks vs placebo; slightly greater weight loss at 52 weeks
Modest blood pressure reduction

¢ 2-7mm Hg vs placebo

No intrinsic increased risk of hypoglycemia

Multiple safety concerns:

Hasan FM, Alsahli M, Gerich JE. Diabetes Res Clin Pract. 2014 Jun;104(3):297-322. Tahrani AA, Barnett AH, Bailey CJ.
Lancet Diabetes Endocrinol. 2013 Oct;1(2):140-51.

Safety Concerns Raised with SGLT2 inhibitors
Cana- Dapa- Empa- Ertu-
gliflozin gliflozin gliflozin gliflozin

Hypotension C D E E
Ketoacidosis C D E E
Acute kidney injury C D E E
Hyperkalemia C - - -
Urosepsis C D E E
Hypoglycemia C D E E
Genital mycotic infection C D E E
Bone fractures C - - -
Increased LDL C D E E
Amputations C - - E
Bladder cancer - D -
Macrovascular outcomes - D - -
Do not start with eGFR less than 45 60 45 60
Stop with eGFR 45 30-60 45 30-60

Package inserts, accessed April 24, 2018

Key Outcomes in the CANVAS Program

and EMPA-REG OUTCOME

Hazard ratio (95% CI)
+—o—: CANVAS Program
+—0—{ EMPA-REG OUTCOME

CV death, nonfatal myocardial infarction,
or nonfatal stroke

EMPA-REG (empagliflozin)
Adverse events
*Genital infections
—~6% in men, ~10% in women (vs. 2% w placebo over 3 years)

o, S s s s
0.2505 1.0 2.0 4.0 8.0

Favors Favors
Canaglifiozin Placebo

| e b
.

CV death —— N .
Nonfatal myocardial infarction ._o__" ¢ OTherW|Se/ no SlgﬂCﬂ fOr
Nonfatal stroke —a— -UTI, complicated UTI, pyelonephritis, urosepsis
| o oo, |
" .
Hospitalization for heart failure P < > —-DKA —Bone fracture
CV death or hospitalization for heart failure - -Acute kidney injury -Amputation
— o
All-cause mortality P -Volume depletion
Progression to macroalbuminuria*® L) —Venous thromobosis
* S — . P
Renal composite’ ———t —Hepohc injury
EMPARE OuTCONE 0.25 0.5 1o 20 H itivit
ioman Bet al, N Engl ) M Y G—————er 3 - rsensitivi
o e it i FovorsSGITal  Favers Placebo ypersensivly .
Canagliflozin not FDA approved for CVD prevention v s . EMEASRES
Neal B et al. N Engl J Med. 2017. DOI: 10.1056/NEJMoa1611925. CANVAS Program Zinman B, et al. N Engl J Med. 2015. 373(22):2117-28. e i
Amputation Risk Factors - Multivariate
Highest Level of Amputation Analysis
w:;en!‘r_'a!e‘ per Risk Factor at Baseline Hazard Ratio 95% CI
o PRV YEN® - Hazand ratlo
Canaglifiozin Placebo  (95% CI) :“‘“::"‘I’“ = 2:'19 “:'2':":)
(":':"{:‘;‘)'"""’ 63 3.4 | —— 1.97 (1.41-2.75) ":l‘: e — :‘;3'5;
Minor amputation (71%) 4.5 24 [ — 1.94 (1.31-2.88) Neuropathy 2.1 (1.6-2.9)
Toe 34 22 HbALc >8% 19 (1.4-2.6)
e 10 03 ! Canaglifiozin treatment 18 (1.3-2.5)
Major amputation (29%) 1.8 0.9 —a—t 2.03 (1.08-3.82) Pretsacenl Vi o SES2R)
Ankle 0.04 0.07 3 Predictors of amputation risk are similar in both arms
Below-knee 12 0.6 C iflozin t i of the risk factors, increased
Above-knee 0.6 0.2 amputation risk

Predictive on univariate analysis: nephropathy, insulin use, retinopathy, loop diuretic, eGFR, diabetes duration
Factors assessed but nat significantly predictive: non-loop diuretic, smoking, SBP, hemoglobin, age

* Excludes amputations

CANVAS Program
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Overview
GLP-1 Has Broad Activity
» Update on type 2 diabetes management based on multiple high ~$ ,mﬁ;m P
impact papers over the last 3 years oo
— SGLT2 inhibitors r
GLP-1 receptor agonists g eeey ré " bl
« ADA-EASD Management of Type 2 Diabetes, 2018 b opt_ i
« Type 1 diabetes innovation / ” s
. Moo Smooth muscle.
- Future of diabetes care {infismmation Powomipbe  Pivrmcion 4NN prubfuaton
ol + ncbemiciry 1 eartte e
Drucker DJ, Cell Metabolism 2016; Epub ahead of print. DOI: http://dx.doi.org/10.1016/j.cmet.2016.06.009
] ) DPP-4i CV outcomes studies
Overview: GLP-1 Receptor Agonists Primary  Mazard ratio
SAVOR-TIMI 53!
= Excellent improvement in A1C cvoorcres  [ing o
Yo follow-uj n el
— Head-to-head studies versus other classes suggest similar or greater e ° R 21 yers O
efficacy of GLP-1 receptor agonists, even as compared to basal insulin
] EXAMINE: o
= Moderate weight loss m Median meer
follow-up
— ~2-3 kg over 6-12 months et "c’]‘;;sj
. . 031
= Modest improvement in blood pressure Tecos®
S . : . - ) 1.00
= No intrinsic increased risk of hypoglycemia SR | Steste b e
o years s
= Adverse events largely gastrointestinal ¢ : : : ?
Randomization  Year 1 Yearz vear3
= Safety concerns (renal failure, pancreatitis, medullary thyroid £, aeuts coronry sy i confdonce ntrvals G p—— v 0P peptia
cancer, pancreatic cancer) pentidase-4 mhibior: EXAMINE, Examination of Cardiovascular OutComes: Aloglipin ve. Standard of Cars n Patlents With Type 2 Diabetes Melliis and Acute
' Coronary Syndrome; MI, myocardial infarction; SAVOR-TIMI 53, Saxagliptin Assessment of Vascular Outcomes Recorded in Patients With Diabetes Mellitus Trial-
hrombolyei In Myoearaial marction: TECOS, Trial Evaluating Cadiovascular Ovicomes with Stagipin
AlC, glycusy\aled hEng\DDIﬂ; GLP-1, glucagon-like peptide-1. I Sc\rlc; et al. MV\\]/ EnglJ ;\/Ied 2013.‘3569.13;7—256. 2. \l‘\lh?le etal. NEngl J‘Med 201;;36‘9:9132‘7—35: 3. Green et al. N EnglJ Med 2015;373:232-42
Different drugs, different trials, different results Overview
Lixi i Lil i i ide XR i i
Drug QD QD QW Qw Qw
(55‘;:?:;; homology) | EXendin-4 (S0%)  GLP-1(97%)  GLP-1(94%)  Exendin-4 (53%) ),
In vivo ECsy, nmol/kg”™ 0.02 0.5 NA 0.01 1.4
b ;“ug 01;-_51‘;3;9 075‘1?’;9 2;’;3:5 3;55";‘::9 « Update on type 2 diabetes management based on multiple high

impact papers over the last 3 years

— SGLT2 inhibitors

— GLP-1 receptor agonists
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) increased
Mono-
therapy Metformin
f.’,"m . i . . . . )
e : A Changing Paradigm in Diabetes Care~
e e
e e e
gt e ([ (e NNTto
e L e Prevent
o o e Medication Death
l Statins (for 5 years) 100
o
Triple Anti-hypertensives (for 5 years) 125
erapy
Aspirin 333
Empagliflozin (for 3 years) 39
Liraglutide (for 3 years) 98
e ey e ol T et oo
- e NNT = number neede 10 trea 0 prevent one eventover an nterval of time
plectable EE e o) (R 7L | o s et ot o i of ishetes JAMA, 2017
P DECISION CYCLE FOR PATIENT-CENTRED GLYCAEMIC MANAGEMENT IN TYPE 2 DIABETES Fourvd GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH
[R—— RSN TERAPY 1 ETRRN ANDCOMPACHEAEVE LESTYLE LU WEGHT MANADEMENT ARG PVICAL AT
S T AorE Ay ShoCEEs a8 o
REVIEW AND AGREE ON

MANAGEMENT PLAN >
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CONSIDER SPECIFIC FACTORS

ONGOING ) WHICH IMPACT ON CHOICE OF
MONITORING | [T, | TREATMENT
ANDSUPPORT | (BRSARRR S
\/\‘v
SHARED DECISION-MAKING TO
CREATE A MANAGEMENT PLAN
IMPLEMENT
MANAGEMENT PLAN

Diabetes Care 2018;41:1-33 https//:doi.org/10.2337/dci18-0033
£\ American Diabetes

Diabetes Care 2018;41:1-33 https//-
. American Diabetes Association.

0rg/10.2337/dci18-0033
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£\ American Diabetes

COMPELLING NEED TO MINIMISE HYPOGLYCAEMIA
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COMPELLING NEED TO MINIMISE WEIGHT GAIN
'OR PROMOTE WEIGHT LOSS

or-tRawings  @CUE ]
ettcacy tor woighioss* QY sz
144, sbove taraet
¥ i
GLP-1 RA wih gooa =
efcacyfor weight Lot seurai
3

11 HOA,, above target
3

1#triple therapy required or SGLT21 and/ar GLP-1 RA not Loterated or
contraindicated use regimen with fowest ik of woght gain

PREFERABLY
DPP-4 G nol on GLP-1 RA) based on weight neutralty
2

110PP-4i ot ttecated or fcated or patient aready o GLP- RA
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COST 15 A MAJOR ISSUE" "
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- Consider DFP-81 OR SGLTE| with lawes ! acauisition st

2\ American Disbetes iati 404 & £

Ll INTENSIFYING TO INJECTABLE THERAPIES

Diabetes Care 2018;41:1-33
https//:doi.org/10.2337/dci1
8-0033

£\ American Diabetes

Key Knowledge Gaps

Evolving areas:
* Implementation science
* Basic science
* Personalized/precision medicine
* Informatics
« Overweight/obesity management

* Targeting and individualization of lifestyle and DSMES
* Preserving and enhancing beta-cell function

A\ American Diabetes it 8

* Translational research
* Drug development
* Complications
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Only a small percentage of type 1 diabetes patients

achieve target HbAlc levels

100

80

EPRT

HbA1c goal <7.5% ]

HbA1c goal <7.0%

Subjects reaching goal HbA1c (%)

<6 6-<13 13-<18 18-<26
Age (years)

Miller KM et al. Diabetes Care 2015,38:971.

26-<50 250

TYPE 1

Vgl i ABETES
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Therapy advances have NOT prevented HbAlc rise

95+ "
k) ot

W TR g 5010-2012
M Current

9.0

85— +

8.0

Mean HbA1c (%)

75+

7.0+

0 10 20 30 40 50 60 70 80
Age (years)*

*<2 years old and 280 years old are pooled. Participants required to be in both cohorts with 23 years diabetes duration in .
2010-2012.; Foster N et al. ADA 2018; 1689-P

TYPE 1

DIABETES

Risk of severe hypoglycaemia is not associated

with HbAlc

15.0

Severe hypoglycaemia event rate
per 100 patient years

<6% 6-<7%

7-<8% 8-<9%

HbAlc

9-<10% >10%

DPV, Diabetes Patienten Verlaufsdokumentation (Prospective Diabetes Registry); TLDX, Type 1 Diabetes Exchange;
WACDD, Wester Australian Children Diabetes Database; Haynes A et al. Pediatric Diabetes 2017;18:643.

mT1DX
mDPV
WWACDD

TYPI

E 1
C1ASETES

12-month frequency of severe hypoglycaemia according to

12-month frequency of DKA according to age and diabetes

age and diabetes duration duration
30% w5 10% >
FPTIOCee  Diabetes duration #@TbCaimy  Diabetes duration
5 25% - & <20 years H <20 years
H
© B 20-<40 years 8% B 20-<40 years
g =
§ 20% 4 B 240 years 5 . B 240 years
= o %
8 15% 4 g
2 o
© N 4%
2 0% {
@
8
N 5% 4 2%
0% + 0%
26-<50 50-<65 265 26-<50 50-<65 265
Age (years) Age (years)
TYPE] DKA, diabetc ketoacdosis. TYPE]
Weinstock RS, et al. J Clin Endocrinol Metab 2013;98:3411. - Weinstock RS, et al. J Clin Endocrinol Metab 2013;98:3411, e
. Dexcom press release. Available at . . . .
What'’s new for type 1 diabetes DEPICT, inTandem, EASE, and canagliflozin trials
dexcom-g6 (Accessed September 2018)
) . 2. Abbott press release. Available at
+ Continuous glucose monitoring http:/abbott. mediaroom.com/2018-07-27-Abbotts-
FreeStyle-R-Libre-14-Day-Flash-Glucose-Monitoring
« Flash CGM y : glifioz
ash CG System-Now-Approved-in-U-S (Accessed September DAPAS Mg/ DAPA10mg/ 'SOTA 200 mg/ SOTA 400 mg /. EMPA25mg/EMPA10mg/  CANA100mg/ CANA300 mg/
« Implanted CGM 2018) EMPA 25 g/ Placeboinsulin  Placeboiinsuiin (1:1:1)
P! 3. Senseonics press release. Available at WL
hitpi Primary endpoint i <7.0% an ‘Change from baseline I FbA. . PIopOTIon Wi oAy reduction
« Low glucose suspend releases/2018/06-21-2018-201353063 (Accessed DAPAS g or 10 movs placebo | no severe hypoglycemiaand o DKA  at 26 weeks 20.4% andno ncreasen body
weightat 18 weeks
- Sensor augmented pump thera September 2018); important T OP N WA IYPOUVCETTa - CRaNge oM Daeume m rOPoTIon - CIANGe (oM DaSehne m oty - Change rom basemem
9! pump Py 4. Medtronic press release. Available at: oy evenis and fequencyand with HbA, <7.0% weight HbA, and FPG
. inhibif http: medtronic. s ity of ia . inei . il |- <%
SGLT2 inhibitors (not FDA approved) piieehel ==y Fioog
e 1D%30D2009123 September | - ymptomatc
g R i firmed pl 1
fincings, laboratoryvalues St mai ando sovere
hypoglycemic AES per patient
year
TYPE 1
GIABETES

novo nordisk”



08/10/2018

EASE Phase 3 results published last week

Diabetes Core 1

e
iy

tulio Rosenstock,” Jan Marquard,

E mp aghﬂOZin as AdJ unctive to Lori M. Laffei* Dietmar Meubacher,’
Insulin Therapy in Type 1 Diabetes: o e a2 tener
The EASE Trials

Jvothis George,” Nima Soleymaniou.® and
Bruce A, Perkins®
https://doi.arg/10.2337/dc18-1749

anrvee!

Rosenstock J, et al. Diabetes Care 2018; https://doi.org/10.2337/dc18-1749

Available evidence of efficacy

» ~0.5% HbALc reduction with empagliflozin 10 and 25 mg versus intensified insulin
alone in adults with T1D

~0.3% HbA1c reduction with empagliflozin 2.5 mg versus intensified insulin alone
in adults with T1D; 0.35% HbAlc reduction with 2.5 mg when baseline HbAlc
28.0%

~3 kg weight loss, increase of 3 hrs/day glucose time in range (TiR >70-180 mg/dl),
~10% reduction in insulin needs, and ~3 mmHg decrease in SBP with empagliflozin
10 and 25 mg

Empagliflozin 2.5 mg demonstrated improved HbA1lc with reduced insulin dosing
(-6.4%), and beneficial trends for weight (-1.8 kg), SBP (-2.1 mmHg) and CGM
outcomes (+1 hour/day for TiR >70-180 mg/dl)

TYPE

DIABETES

Rosenstock J, et al. Diabetes Care 2018; https://doi.org/10.2337/dc18-1749 8

1

Available evidence of safety

« Increased risk of DKA with empagliflozin 10 and 25 mg, similar to other SGLTis in
persons with T1D

Risk factors include illness/infection, inadequate insulin administration,
carbohydrate depletion, severe dehydration, female sex, and insulin pump use

DKA rate with empagliflozin 2.5 mg was low and similar to placebo

Empagliflozin did not increase rate of investigator-reported hypoglycaemia events,
including severe hypoglycaemia, and empagliflozin reduced rate of patient-
reported events (including nocturnal events)

TYPE 1
DIASETES

Rosenstock J, et al. Diabetes Care 2018; https://doi.org/10.2337/dc18-1749 30
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Overview of drug development

95 distinct
first-in-class targets?®
152 are
first-in-class

a2
First-in-class 414

Orphan 10 - 1 8 2

Total

. Approved but
New molecular Preclinical Phase 1! Phase n
ent projects
m d
432 482 o7 & -
77 92 -

Cell-based therapies: Restoring endogenous insulin production
in patients with T1D

PEC-Encap; encapsulated islet cells derived from stem cells*

Two-year data from the STEP ONE trial (NCT02239354) demonstrated formation of viable
mature insulin-expressing cells, with some cells persisting for two years

% DRI BioHub; bioengineered mini-organ2
! First patient treated in a phase 1/2 clinical trial (NCT02213003) has demonstrated stable
i glycemic control without exogenous insulin and without episodes of hypoglycemia

CLBS03 therapy; utilizing immunoprotective T,

T-Rex, alandmark phase 2 trial (NCT02691247), is underway to evaluate the safety and
efficacy of CLBS03 as a treatment for T1D

7
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The artificial pancreas system: Combining new technologies to
provide fully automated T1D treatment

« Arandomized, open-label, crossover study (N=29) demonstrated that closed-loop therapy under free-living
conditions improved glycemic control and reduced risk of hypoglycemia vs conventional insulin pumps

l Time spent in target
range glucose
concentration

l@ Risk of hypoglycemia

O G

Insulin pump delivers
the calculated dose

Control algorithm calculates
dose according to patient needs

CGM measures glucose data
and relays to control algorithm

A digital ecosystem: Exploiting real-world patient data to deliver
improved diabetes management

FreeStyle Libre!
Data from 400 million glucose has
between higher frequency of monitoring and improved glycemic control in T1D

Medtronic in collaboration with IBM Watson Health?
Medtronic has collected 125 million patient days of data from insulin
pumps, which is being used to develop next-generation control algorithms

Future technology

Consumer-driven technology has the potential to aggregate
patient data to aid in monitoring and treatment of diabetes
+ Use of technology to collect real-time data remotely would reduce the number of clinic visits required,
improving patient convenience (may even improve adherence to treatment)
Wearables Data storage
e.g. Fitbits in the cloud
4
Smartwatches HCP engagement with
/Smartphones data and the patient
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