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SRevi -V oral agents for dlabetes

‘ \/lg c mln IS still a key medication
Use drugs with CVD outcome data

ewéw Diabetes Guidelines
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Assues specific to the Elderly
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BG 6 2. 6 8 mmol/L (111 & 122 mg/dl)
2 BP 13 ‘85
_,j_g‘\ it;f6 8%

| ;a'mlly history of premature CAD



.
Heas whic ondltic-)n?

) impai e Tastlng glucose '
2) )uc : '- |
=) ) H@je |red glucose tolerance

_"'-f W"’:‘

= A ) ...re dlabetes



\p) ,A; |agn05|s of Dlabeteﬁ-’»

1) FQG* 6.9.1 am 8 hr fast)
gqln ‘w . ° - _—

) 2205 O IcoSe post 75g OGTT >11.1mmol/L

| "50 mg/dI)

." .4“.

yn ptomatlc hyperglycemia or hyperglycemic
== ;_‘SIS with random glucose >11.1mmol/L
: _ ~ (200 mg/d)
== 4) HgbAlc >6.4%
(using NGSP certified standardized Alc measurement)
(Increased risk for DM with Alc 5.7-6.4%)

3) Syr

Criteria 1 & 4 should be confirmed by repeat testing, unless unequivocal hyperglycemia
ADA 2018 Clinical Guidelines



- rafdrrsx) \l | education program
=Piet c V|se ‘exercise prescription, SMBG

c-! : ~»»Olrops to 6.0%

dcx-\ =

== ‘O'nths later HgbAlc 7.8%



I targets

(mmoI/L)

(mmol/L)

40-7.0 5.0-10.0

(72-126 mg/dl) (90 -180 mg/dl)

(5.0 - 8.0 if A1C targets
not being met)

d|V|duaI|zed based on:

Age/llfe expectancy

= — Comorbid conditions
— Known CVD or advanced microvascular complications
— Hypoglycemia unawareness

i
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[—

ADA & CDA Guidelines



Individualizing A1C Goals

Consider A1C 7.1-8.5% if:

-Limited life expectancy

*High level of functional dependency

*Extensive coronary artery disease at high risk of
ischemic events

*Multiple co-morbidities

*History of recurrent severe hypoglycemia
*Hypoglycemia unawareness

*Longstanding diabetes for whom it is difficult to

1C <6.5% may be considered in some
patients with T2DM to further lower the risk
of nephropathy and retinopathy which must

be balanced against the risk of
hypoglycemia achieve an A1C <7.0%, despite effective doses of
multiple antihyperglycemic agents, including intensified

basal-bolus insulin therapy

Adapted from Canadian Diabetes Association Clinical Practice Guidelines Expert Committee. Can J Diabetes 2013;37:51-5212.
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Lifetime risk of blindness (%)
O = N W &~ O OO N 00 O

Risk of Diabetes Complications
by A1C and Age at Diagnosis

Risk of Blindness

45 55 65 75

Age at diagnosis

T =8 0=

A1C (%)

Vijan S et al. Ann Intern Med 1997; 127:788-95.
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Lifetime risk of renal insufficiency (%)
o w

Risk of Renal Insufficiency
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45 55 65 75

Age at diagnosis

7—8—9—10 —11
A1C (%)



Frequency of Emergency Room
Visits for Hypoglycemia by Age

Emergency Room Visits (USA) for Hypoglycemia

According to Patient Age, 1993-2005

Rate per 1,000
Total estimated subjects for  Rate per 1,000 visits
number of cases diabetic pop. at the emergency
n (95% ClI) (95% Cl) (95% Cl)

Total 1,303 4,960 (4,460, 5,460) 34 (30, 37) 3.7 (3.4, 4.1)
Age (years)
<45 401 1,550 (1,330, 1,780) 62 (53, 71) 1.7 (1.5, 2.0)
0-19 78 359 (229, 489) - 0.9 (0.6, 1.2)
20-44 323 1,200 (1,020, 1,370) - 2.3 (2.0, 2.7

45-64 364 1,230 (1,060, 1,400) 19 (17, 22) 5.5 (4.7, 6.2)
65-74 219 845 (698, 991) 25 (20, 29) 10 (8.5, 12)
>75 319 1,330 (1,090, 1,580) 54 (44, 64) 12 (9.4, 14)

Note: this table represents data gathered from the American National Hospital Ambulatory Medical Care between 1993 and 2005.
USA = United States of America; Cl = confidence interval
Ginde AA et al. Diabetes Care 2008; 31:511-3.



Drug-Induced Hypoglycemic Coma Is More Common
in Elderly People with Type 2 Diabetes

40
38
30
25
20

15

Number of subjects

10

OJ_-JJ

17-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90
Age range (years)

Retrospective medical record review of individuals with diabetes who were admitted with drug-induced
hypoglycemic coma or developed drug-induced hypoglycemic coma during hospitalization.

Ben-AmiH et al. Arch Infern Med 1999; 159:281-4.
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60 65 70 75 80 85 90 95 100 105 110 11§ 60 65 70 75 80 85 90 495 100 105 110 11.§

HbA_ (%) HbA_ (%)

Currie C, Lancet 2010; 375:481-489




) Merumu |:*5OO mg po BID
F'JJF._\L_} drops to 7.1%
? 9 ; nths later HgbA1lc increased to 7.6%
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JK {)_) 36! o Reductlon in aII cause mortallty In overweight
3 (g s *t~perS|sted for 8.5 yrs post trial)

,’
-l &ni'i
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2 »%w sel etal 2010 19,691 pts with DM & CVD:.
== é’ *»3@ "’60 36% reduction of all cause mortality

'-_-

F,’ZlO% reduction of all cause mortality

UKPDS
Arch Intern Med. 2010 Nov 22:170(21):1892-9. doi: 10.1001/archinternmed.2010.409



https://www.ncbi.nlm.nih.gov/pubmed/21098347
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u etio min contramlcated |f creatinine
>1 5 |n men, or > 1.4 In women

N\ -vv Recommendatlons
—eGFR > 45: OK to use metformin.
== "'eGFR 30 to 45 OK to continue, starting not

‘;—:.‘o-l_,:'-' o ‘Jt—-
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f."
— s recommended.

~— 6GFR < 30 contraindicated

Take home Pearl: Dose reduce —try not to discontinue



Metformin Use with IV Dye

> Previously: prior to any study requiring dye hold for 48 hours
- Now: hold and re-assess eGFR in 48 hours only if...
- eGFR <60

* Hx of liver disease

© Hx of heart failure

» Hx of alcoholism

* Intra-arterial iodinated contrast

> eGFR >60 plus none of the above? _



ical ?Jﬁbmes of Metformin Use in
yulations With Chronic Kidney Disease,
ngestive Heart Failure, or Chronic Liver

O~ ~ -~ -— - Y - A
. ol .
L/

-~ B ~— - W e \

Appenx Table 6. All-Cause Mortality Using Reference 20

Group OR (95% ClI) Patients, n

'; No metformin 1.0 (reference) ng = 2937
& Metformin OR =0.52(0.37-0.71) n, = 1530

OR odds ratio

Ann Intern Med. 2017;166(3):191-200. d0i:10.7326/M16-1901



Ical Outcomes of Metformin Use In

Julations With Chronic Kidney Disease,
ngestive Heart Failure, or Chronic Liver
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ix Table 5. All-Cause Mortality Using Reference 18

Appehd

- Group HR (95% CI) Patients, n

Sulfonylurea monotherapy 1.0 (reference) ng = 3615
Metformin monotherapy HR, = 0.85(0.75-0.98) n, = 688
Metformin + sulfonylurea HR, = 0.89 (0.82-0.96) n, = 1549

Ann Intern Med. 2017;166(3):191-200. d0i:10.7326/M16-1901






e Extrapolation of B-cell function prior to diagnosis

-2 -10 -8 -6 -4 -2 0 2 4 §) 8
Years from diagnosis

Lebovitz HE. Diabetes Reviews 1999:;7:139
UKPDS Group. Diabetes 1995;44:1249

HOMA = homeostasis model assessment
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Recommended
treatment
target <7.0%"

5 —— - 6.2% — upper limit of normal range

0 P 4 6 8 10
Years from randomisation

*Diet initially then sulphonylureas, insulin and/or metformin if
FPG>15 mmol/L; $ADA clinical practice recommendations.
UKPDS 34, n=1704

6.5

m  Metformin
A Glyburide

2 3 4 5
Time (years)

UKPDS 34. Lancet 1998:352:854-65; Kahn et al (ADOPT). NEJM 2006;355(23):2427-43. A1C=HbA1C; ADA=American Diabetes Association; ADOPT=A
Diabetes Outcome Progression Trial; FPG=Fasting Plasma Glucose; UKPDS=United Kingdom Prospective Diabetes Study.




MProve Patients” Chances of Reachi

T —— -

= pnceptual Approacn

- - multiple daily
OAD OAD OAD + insulin
“monotherapy up-titration combination basal insulin injections

3 " Pt

HbA, Duration of Diabetes
of patients Conventional stepwise Earlier and more aggressive
treatment approach intervention approach

OAD=oral antidiabetic agent.
Adapted from Del Prato S et al. Int J Clin Pract. 2005;59(11):1345-1355.



jthe Patient with Diabetes -l
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Start lifestyle intervention (nutrition therapy and physical activity) +/- Metformin

A1C < 8 5% A1C 2 8. 5% Symptomatic hyperglycemia with

metabolic decompensation

Start metformin immediately
Consider initial combination with
another antihyperglycemic agent

Initiate insulin +/-
metformin

» Comorbidities (renal, cardiac, hepatic) + Contraindications & side-effects
* Preferences & access to treatment » Cost and coverage
e Other * Other

Adapted from Canadian Diabetes Association Clinical Practice Guidelines Expert Committee. Can J Diabetes 2013;37 S1-S212.



If not at target
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~ eAdd another drug from a different class; or
A ..;,T,M ofe bedtlme basal |nsuI|n to other agent(s); or
) enslfy insulin regimen

= ~ Timely adjustments to and/or addition of
| -~ antihyperglycemic agents Should be

"";:3""‘ == made to attain target Alc within 6 to 12
T e months
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smprove lifestyless

Ze Inc ease metformin to 1g TID
3 Ad o glyburlde 2.5mg BID
ALQ dd. pioglitazone 30mg QD
»:Adc acarbose 50mg TID
’E}; 'Add sitagliptin 200mg QD
~ 7. Add glargine 10 units SC Qhs
8. Add liraglutide 1.2 mg sc Qam
9. Add empagliflozin 10 mg QD
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® Rosiglitazone, 0.7 (0.6 to 0.8)
B Metformin, -0.3 (-0.4 to -0.2)*
A Glyburide, -0.2 (-0.3 to 0.0)*

0 1 o 3 4 5
Years

*Significant differences between the rosiglitazone group and the other
treatment groups with the Hochberg adjustment

Kahn SE, et al. NEJM 2006;355:2427



RECORD: Time to Bone Fracture Event

10 1
Cumulative | Rosiglitazone (185 events)
incidence
(%! SE) 8 T
RR: 1.57 (95% CI 1.26,1.97); p<0.0001
6 2
4 -
Metformin/SU (118 events)
2 d
0 L 1 |} T 1 ) ]
0 1 2 3 4 5 6
People at risk Time (years)
Rosiglitazone 2,220 2,116 2,031 1,955 1,864 1,778 950
Metformin/SU 2,227 2123 2.037 1,959 1,888 1,805 958

RECORD = Rosiglitazone Evaluated for Cardiovascular Outcome and Regulation of Glycaemia in Diabetes;
SE = standard error; RR = relative risk; SU = sulfonylurea
Home PD et al. Lancet 2009; 373:2125-35.



Fractures in Men and Women

Women Men
Rosiglitazone Control Risk Rosiglitazone Control Risk
n=1,078 n=1,075 ratio* n=1,142 n=1,152 ratio*
All 124 (154) 68 (78) 1.82 61(71) 50 (54) 1.23
Upperimb 63 (78) 36(39) 1.75 23(24) 19(19) 1.22
Distal "’”‘m 47 (49) 16 (17) 2.93 23(24)  11(11) 2.1

Number of participants (fractures)

Note: some people had more than one fracture, possibly in different areas.

*Interaction: p=0.1
Home PD et al. Lancet 2009; 373:2125-35.
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J _)rm_t at__e glucose dependent insulin secretion

2 \elele] ‘r\t"for up to 60% of insulin response In
I a thy subjects

Stedman ’s Medical Dictionary, 27t ed, 2000.

Baggio LL, Drucker DJ. Treat Endocrinol 2002.

Holst JJ, Gromada J. Am J Physiol Endocrinol Metab 2004;287:E199—-E206.
Nauck M et al. Diabetologia.1986;29:46-52.

Baggio LL, Drucker DJ. Ann Rev Med 2006;57:265—-281.
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WGP Agonists ~ * DPP 4 Inhibitors
EXena |de i | — Vildagliptin

- Jr‘ ¢ __"d”e — Sitagliptin
_ maglutlde — Saxagliptin
*‘;;:-‘_;Lf:* 1blgiutlde — Alogliptin

e —— Taspoglutlde — Linagliptin

'-.,—-"
’-L c-—-'

—= — — Exenatide Lar — Dutogliptin

-

-._J--

: ~ — Lixsenatide — metoqgliptin




. ~  Intravenous Glucose
s e —— .-_‘_A_l 0- ™

-. -

Vith Type 2 Die

d —

P-at'ients with Type 2 Diabetes

0 0
0O 30 60 90 120 150 180 0O 30 60 90 120 150 180

Time (min) Time (min)

Mean £ SE; N=22 (14 patients with T2DM, 8 metabolically healthy control subjects).
*P < 0.05 compared with respective value after oral glucose load (50g/400mL).
Adapted from Nauck MA, et al. Diabetologia. 1986;29:46-52.
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P Effects in HumarT§ Understandi ﬁg i
eiG|lcc egu]ﬁory,l%ol@of‘l retins

GLP-1 secreted upon
the ingestion of food

;\ “‘ 2 o

: xc N

| Beta-cell
workload -

Promotes satiety and
reduces appetite

-‘r/. > g E
-:‘L, __::_. -

-
T Beta-cell
_ response

Alpha cells:
| Postprandial
glucagon secretion «

\

\

————— Liver: «4= ==
| Glucagon reduces

hepatic glucose output

-~~~ “Betacells:
Enhances glucose-

-  dependentinsulin

secretion

Stomach:
Slows gastric
emptying

Adapted from Flint A, et al. J Clin Invest. 1998;101:515-520; Adapted from Larsson H, et al. Acta Physiol Scand. 1997;160:413-422;
Adapted from Nauck MA, et al. Diabetologia. 1996;39:1546-1553; Adapted from Drucker DJ. Diabetes. 1998;47:159-169.
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Acretingmimetics and DPP-4 inhibitors:
major.differences

Hypoglycaemia No No

Maintained counter-regulation by Yes Not tested
glucagon in hypoglycaemia

_ Inhibition of gastric emptying Yes Marginal
Effect on body weight Weight loss Weight neutral

Side effects Nausea None observed

Administration Subcutaneous Oral

Gallwitz. Eur Endocr Dis. 2006




SAVOR-TIMI 53
Rlimary Endpoint

& U _.. z

~ Saxagliptin " ~ Placebo

HR (95% CI) = 1.00 (0.89-1.12)

P < 0.001 for non-inferiority
P = 0.99 for superiority

Saxagliptin met the primary endpoint of non-inferiority

= but not superiority when compared to placebo
— Days
No. at Risk
Placebo 8212 7983 7761 7267 4855 851
Saxagliptin 8280 8071 7836 7313 4920 847

CIl = confidence interval; CV = cardiovascular; HR = hazard ratio; Ml = myocardial infarction; SAVOR-TIMI 53 = Saxagliptin Assessment of Vascular
Outcomes Recorded in Patients with Diabetes Mellitus — Thrombolysis in Myocardial Infarction 53.
Scirica BM et al. N Engl J Med. 2013;369:1317-26.



R- | 53
M ajor Second%t‘ry Endpomts

- -

Cardiovascular Endpoints Placebo Saxagliptin  Hazard Ratio P
(N=8212) (N=8280) (95% ClI) Value

I N
Death from cardiovascular causes
Myocardial infarction

-'Z_: Hospitalization for unstable angina 1.19 (0.89-1.60)

[ | e | wes [ ow)]
Hospitalization for coronary revascularization

Cl = confidence interval; SAVOR-TIMI 53 = Saxagliptin Assessment of Vascular Outcomes Recorded in Patients with Diabetes Mellitus —

Thrombolysis in Myocardial Infarction 53 .
Scirica BM et al. N Engl J Med. 2013;369:1317-26.
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rom CV ca _:_ non fatal MI, or non-fatal stroke

J1 UCC

~

N,
- N
- ».\~'

o § e ‘Alogllptm.: . Placebo
HR (95% CI) = 0.96 (<1.16)
e P < 0.001 for non-inferiority
f-" P = 0.32 for superiority

5y
T

Alogllptm was non-inferior but not superior to placebo
with respect to the primary endpoint

Bt~
e 0.~ _6 12 18 24 30
= = Months
= No. at Risk
Placebo 2679 2299 1891 1375 805 286
Alogliptin 2701 2316 1899 1394 821 296

CIl = confidence interval; CV =cardiovascular; EXAMINE = Examination of Cardiovascular Outcomes with Alogliptin versus Standard of Care in Patients with
Type 2 Diabetes Mellitus and Acute Coronary Syndrome; HR = hazard ratio; Ml = myocardial infarction.
White WB et al. N Engl J Med. 2013;369:1327-35.



. S .
EXAMINE: Major Satety Endpoints,.

Placebo
(N=2679)

no. (%)

Alogliptin
(N=2701)

Hazard Ratio for
Alogliptin Group Value*

(95% Cl)

P

Components of primary endpoint

=

o
-

Death from cardiovascular causes 111 (4.1) 89 (3.3) 0.79 (0.60-1.04) | 0.10
Non-fatal myocardial infarction 173 (6.5) 187 (6.9) | 1.08 (0.88-1.33) | 0.47
Non-fatal stroke 32 (1.2) 29 (1.1) 0.91 (0.55-1.50) | 0.71
;:5l Principal secondary end-point § 359 (13.4) 344 (12.7) 0.95 (=1.14)% 0.26
;.: Other end-points
Death from any cause 173 (6.5) 153 (5.7) | 0.88(0.71-1.09)

Death from cardiovascular causesy

130 (4.9)

112 (4.1)

0.85 (0.66—1.10)

Hospital admission for heart failure

89 (3.3)

106 (3.9)

1.19 (0.90-1.58)

*P values for testing the superiority of alogliptin to placebo were calculated with the use of a Cox regression analysis.
T The parenthetical value is the upper boundary of the one-sided repeated Cl, at an alpha level of 0.01.
§ The secondary endpoint was a composite of death from cardiovascular causes, non-fatal myocardial infarction, non-fatal stroke, or urgent
revascularization due to unstable angina within 24 hours after hospital admission.

1 Included are deaths that occurred as primary end-point events and deaths that occurred after a non-fatal primary end-point event.
Cl = confidence interval
White WB et al. N Engl J Med. 2013;369:1327-35.; Zannad F et al. Lancet. 2015;385:2067-76.




TRIAL EVALUATING CARDIOVASCULAR

TEJ

Rlimal

hmg rom r- / =

g
g
- HR (95% CI): 0.98 (0.89, 1.08)|
3 - = P =0.645
— Sitagliptin was non-inferior but not superior to placebo
— with respect to the primary endpoint
- g I, +~— Placebo
E 0 777’4-/-_’_/_//—-/"’ Sitagliptin
0] 4 8 12 18 24 30 36 42 48
Patients at risk: Month in the trial
Sitagliptin 7,332 7,131 6,937 6,777 6,579 6,386 4,525 3,346 2,058 1,248
Placebo 7,339 7,146 6,902 6,751 6,512 6,292 4,441 3,272 2,034 1,234

CV = cardiovascular; Ml = myocardial infarction; TECOS = Trial Evaluating Cardiovascular Outcomes with Sitagliptin; UA = unstable angina.
Green JB et al. N Engl J Med. 2015 doi: 10.1056/NEJM0a1501352.
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Viajor Secor ndpoints

-

Placebo Sitagliptin Hazard Ratio
(N=7266) (N=7250) (95% Cl)
n (%)

P Value

Secondary end point s, TR GR.
CV death 366 (5.0) 380(5.2)
Hospitalization for unstable

1.03 (0.89-1.19)  0.71

129 (1.8) 116(1.6) 0.90(0.70-1.16)  0.42

angina

Fatal or non-fatal Ml 316 (4.3) 300(4.1) 0.95(0.81-1.11)  0.49
Fatal or non-fatal stroke 1835225 =¥ S e 0.97 (0.79-1.19) 0.76
Death from any cause 5370 (7=3) =5 47555 1.01 (0.90-1.14) 0.88

Hospitalization for heart failure 229 (3.1) 228 (3.1) 1.00 (0.83-1.20) 0.98

CV = cardiovascular; Ml = myocardial infarction; TECOS = Trial Evaluating Cardiovascular Outcomes with Sitagliptin.
Green JB et al. N Engl J Med. 2015 doi: 10.1056/NEJM0al1501352.






Collecting

Proximal Distal
s tubule tubule

~ Glucose — ~00%
-~ filtration P -

~10%

; | Minimal/No
ot Henle glucose
k excretion

SGLT1 and
GLT2 and GLUT GLUTL

GLU = facilitative glucose transporter. SGLT = sodium-dependent glucose transporter.
Adapted from: Abdul-Ghani MA, et al. Endocr Pract 2008; 14(6):782-90. Bays H. Curr Med Res Opin 2009; 25(3):671-81. Wright EM. Am J
Physiol Renal Physiol 2001; 280(1):F10-8. Lee YJ, et al. Kidney Int Suppl 2007; 106:S27-35. Han S, et al. Diabetes 2008 ; 57:1723-9.



A1C Reductions Across Continuum of T2D
=1016-1"1% from Baseline with Dapa
0161195 e P

. Dbapagliflozin

Canagliflozin®

- —

U =U UU-=-01!

Mnotherapy to Met to SU Met + SU  toIns
8.0 7.9 8.4 8.1 8.3

py! to Met?  to Glim?  to Ins4
S0 8.06 8.11 8.53

100 mg
300 mg
I Placebo

o
Q
[}

o
<
o

N~ o~ (2]
T 3 o 4 T Z
-1.0 *k < = ’: Q 8 o *kk ook 9 Q *xk
— = % * Q [32] *kk ©
* g SI *hKk 2
-1.25 sk :
*k%k
*p < 0.0001 vs. placebo. **p = 0.0005 vs. placebo. ***p < 0.001 vs.

placebo.
Bargraph denotes individual trials and is not intended for comparisons between dapagliflozin and canagliflozin.

Ferrannini E, et al. Diabetes Care 2010; 33:2217-24. 2. Bailey CJ, et al. Lancet 2010; 375:2223-33. 3. Strojek K, et al. Diabetes Obes Metab 2011; 13:928-38.
4. Wilding JP, et al. Ann Intern Med. 2012 Mar 20;156(6):405-15. 5. INVOKANA Product Monograph. Janssen Inc., November 2014,



SGLT iMﬁeater Alc Efficacy

inan _)P" 1sEspeC|aIIy At Higher, as(ﬁ‘ -Ail@'"
~Qs_,

I i n—
- e NEATLE » YN P nlina A
. Baseline 7.5 % < Baseline Baseline
A1C <7.5% A1C <8.5% A1C 28.5%
Baseline (%) 7.0 9.1
n 201 222 230

AA1C (%)

— ol 15

=0 *p<0.001 vs SITA. I *p<0.0001 vs SITA.

B sitA100mg [l CANA 300 mg

CANA 300 mg was more effective than SITA 100 mg in patients with baseline
A1C between 7.5% and 8.5% and in patients with baseline A1C = 8.5%

Matthews et al. ADA Poster Presentation June 2014; San Francisco CA (1096-P)



| MGIy Weight:Reduction with,
‘\CJSJ-JI‘ Dapagliflozin vs. Add-on .thifﬂ‘ L—
ME 4ents Taklng ’Métformm (10‘4 weeks)

+ MET: 88.4 kg
yIrea + MET: 87.6 kg

Week 104 weight
+1.36 kg (0.88, 1.84)

Between-group
difference:

L

i

"
l

I}
| .K ' S

j \

S ~5.06 kg
*«Z’? 5 (95% Cl; -5.73, -4.4)
-~ o -3.0"

e -3.70Kg (-4.16, -3.24)
G 4.0 . 16, -3.
L
O 50

O 6 12 18 26 34 42 52 65 78 91 104

Sample size per time point

DAPA + MET400 369 323 234

SU + MET 401 361 315 211

*Glipizide is approved and authorized for use but is not marketed in Canada.
Nauck M, et al. Diabetes Obes Metab 2014; 16(11):1111-20.
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Em agrfl zin improves betarcell..

TCIY ctlon in patients with IFG
40 ~ IFG

Plasma C-Peptide Conc.
(ng/ml)

60 120 180 240 300 360

Time (min)

Abdul-Ghani, DeFronzo. Diabetes, 2017.
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27020pts S RCT formedian of 311 years
Slowe JCV event rate in empagliflozin

¢jel p (10 5vs. 12.1%, HR 0.86) with

= lower rate of death from CV causes and

'i — hospitalization for heart failure.

g_,\'"'

E’

=" Long term protection of kidney function.
“* Increased rate of genital infections.

N Engl J Med 2015; 373:2117-2128



= P.A REG CV Outcomes
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Hazard ratio, 0.86 (95.02% Cl, 0.74-0.99) s
P=0.04 for superiority Empagliflozin
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N Engl J Med 2015; 373:2117-2128
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S RPOpUIc rﬁﬂr _ ) N/ﬂ r NIQ
R NterVve '_ |on canagllflozm VS. placebo

= OUIcome CV death, nonfatal M| or stroke at 188
W‘ﬂd; "h" 3

R % ults 27 vs 31 per 1000 pt-yrs [HR 0.86,

_<,0 001] reduced progression of alouminuria.

-f Z-' Note: Higher risk of amputation (6.3 vs 3.4 per
- 1000 pt-yrs)




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

16 7
14 -
12

— Placebo
= Canagliflozin

Patients with an event (%)
[
]
|

0 | | | | | |
0 1 2 3 4 5 6
No: bF paticnts Years since randomization
Placebo 4347 4153 2042 1240 1187 1120 789
Canagliflozin 5795 5566 4343 2555 2460 2363 1661

Intent-to-treat analysis v

CANVAS Prograim




Large GV @utcomes Trials in Diabetes (Non-Insulin)
DPP4-i saxaglipti alogliptin sitagliptin linagliptin linagliptin
sulfonylurea placebo
0 0 0 6,000 8,300
2013 2013 2015 2018 2018

—= 2016 2015 2016 2018 2019

GLP1-RA . liraglutide  lixisenatide QSemaqutide exenatid dulaglutide
placebo P placebo placebo
,_7 16,500 6,000 400 8,300

;|--:-|-:'m
~ empaglifozin canaglifiozin dapagliflozin ertugliflozin
placebo placebo placebo placebo
7300 4300 22,200 3900

2015 2017 2019 2020
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- al\YIPA REG renal outcomes

Incident or worsening nephropathy

Hazard ratio, 0.61 (95% Cl, 0.53-0.70)
P<0.001

=
E
mi-'_‘-h
X
a =
U @
*Etﬂ
v
=5 0O
E
=
)

Empagliflozin

| | | | | |
15 24 30 36 42 43

Month

Wanner, NEJM June 2016
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~ Effects of Canagliflgﬁ:rF(')-‘h“Cardiovascular, Renal, Hospitalization, and Death Events in the
Integrated CANVAS Program.

- I

-—

Canagliflozin  Placebo

Outcome (N=5795) (N=4347) Hazard Ratio (95% Cl)
no. of participants per 1000 patient-yr
Death from cardiovascular causes, 26.9 31.5 —o— 0.86 (0.75-0.97)

nonfatal myocardial infarction,
or nonfatal stroke

Death from cardiovascular causes 11.6 12.8 —e— 0.87 (0.72-1.06)
Nonfatal myocardial infarction 9.7 11.6 —&—- 0.85 (0.69-1.05)
Nonfatal stroke 7 | 8.4 —— 0.90 (0.71-1.15)
Fatal or nonfatal myocardial infarction 11.2 12.6 I—.—E—I 0.89 (0.73-1.09)
Fatal or nonfatal stroke 7.9 9.6 —e— 0.87 (0.69-1.09)
Hospitalization for any cause 118.7 131.1 ro- 0.94 (0.88-1.00)
Hospitalization for heart failure 5.5 8.7 I @ | E 0.67 (0.52-0.87)
Death from cardiovascular causes 16.3 20.8 —o— | 0.78 (0.67-0.91)
or hospitalization for heart failure :
Death from any cause 17.3 19.5 @ 0.87 (0.74-1.01)

Progression of albuminuria 89.4 128.7 &

40% reduction in eGFR, renal-replacement 5.5 90 H—e—
therapy, or renal death

0.73 (0.67-0.79)
0.60 (0.47-0.77)

2.0

0.5

1.0

o

gy
-

Canagliflozin Better Placebo Better

Neal B et al. N Engl J Med 2017;377:644-657



Hazard ratio (95% CI)

CV death, nonfatal myocardial infarction, - CANVAS Program
or nonfatal stroke D= EMPA-REG OUTCOME
CV death — "_._"'u :

e ———— —o

Nonfatal myocardial infarction ‘ 'n. s
> —-p——y
Nonfatal stroke ——s
y 3 = = y e — ] -
Hospitalization for heart failure il !
- - . . — . - . v;
‘CV death or hospitalization for heart failure u_l, ;. 'i_
All-cause mortality _ .ﬂ. ‘ ;
Progression to macroalbuminuria* pent :
- —__—
= o — -
Renal composite P—— :
| | | 1
0.25 0.5 1.0 2.0

*CANVAS Program endpoints comparable with ° -
EMPA-REG OUTCOME. Favors SGLT2i Favors Placebo
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* Has not been well accepted in guidelines
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Change A1c (%)

Add-on to SU

04t i1
Placebo
1] T AR A— -
0
04l A . Cycloset &
g O 5"" w1
A FF )
0.8} L
... .1 \ Cycloset
responders
_1 .2 1 1 1
0 8 16 24

i tT Tt

I s sk
% Tt
-0.8 F +1 I .... I \ Cycloset
x 40 responders
0 8 16 24

Change in HbAlc |n
Bromocriptine (0.8t0
4.8 mg OD in am) and

nlacebo-treated
diabetic subjects.

Ralph A. DeFronzo
Diabetes Care
2011:34:789-794




AR=0V.40
95% CI=0.205 - 0.996 Placebo
P<0.05

.
g

-3
T

Kaplan-Meier plot of time
tofirst cardiovascular
(MACE) event
(myocardial infarction,
“stroke, and death) in type
2 diabetic subjects

? treated with
0 bromocritpine or placebo
for 52 weeks

Cumulative
Percent (%)
?

e
i

S- CVEs (%. # HR=0.60
Cycloset 1.8% (n=37) 95% C1=0.37 - 0.96

49 Placebo 3.2% (n=32) P=0.036

8t 37
2 8 Placebo
E b 2_
= 0
Oa .

11 - :E \Cycloset

0 1 ] 1 1

. s . y = Ralph A. DeF
. alph A. DeFronzo

Number at Risk Time (months) Diabetes Care 2011:34:789-794
Bromo- 2054 1822 1691 L

criptine

Placebo 1016 950 898 793
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® a‘betes Pharmacology . —

Efficacy Hypo risk Wt change | CV risk
lower?

Metformin
SU
~ DPP4

—roh
i

= TZD
& SGLT2
GLP1

Insulin




Medical a‘SurgicaI Interventionsg.
~1 - . ! <
SHOEWN'10 Delay or.PreventTi2D

Reduction in Risk of T2D
Intervention Follow-up Period (P value vs placebo)

Antihyperglycemic agents

Metformin? 2.8 years 31% (P<0.001)
Acarbose? 3.3 years 25% (P=0.0015)
Pioglitazone? 2.4 years 72% (P<0.001)
Rosiglitazone* 3.0 years 60% (P<0.0001)
Insulin glargine?® 6 years + follow-up 23% (P=0.014)
g Liraglutide, 3.0 mg? 3.0 years 66% (P<0.0001)
== Weight loss interventions
Orlistat® 4 years 37% (P=0.0032)
Phentermine/topiramate® 2 years 79% (P<0.05)

Bariatric surgery’ 10 years 75% (P<0.001)

1. DPP Research Group. N Engl J Med. 2002;346:393-403. 2. STOP-NIDDM Trial Research Group. Lancet. 2002;359:2072-2077.
3. Defronzo RA, et al. N Engl J Med. 2011;364:1104-15. 4. DREAM Trial Investigators. Lancet. 2006;368:1096-1105.

5. Torgerson JS, et al. Diabetes Care. 2004;27:155-161. 6. Garvey WT, et al. Diabetes Care. 2014;37:912-921.
7. Sjostrom L, et al. N Engl J Med. 2004;351:2683-2693, 8. le Roux CW,Lancet, 2017. 9. Punthakee Z, ORIGINALE, Diabetes Care, 2016
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Ze Inc ease metformin to 1g TID
3 Ad o glyburlde 2.5mg BID
ALQ dd. pioglitazone 30mg QD
»:Adc acarbose 50mg TID
’E}; 'Add sitagliptin 200mg QD
~ 7. Add glargine 10 units SC Qhs
8. Add liraglutide 1.2 mg sc Qam
9. Add empagliflozin 10 mg QD







