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Atherosclerosis Is a Progressive Disease Leading
to Atherothrombosis and Ischaemia

CAD

6@

Normal ‘Fatty Fibrous Atherosclerotic Plaque disruption
artery streak’ plague plague and thrombosis

Flow-limiting stenosis Atherothrombosis
Symptoms with exercise,

e.g. stable angina and
intermittent claudication

¢ Ml

& Stroke

& CV death

& Limb ischaemia

1. Insull W Jr, Am J Med 2009;122(1 Suppl):S3—-S14; 2. Bradberry JC et al, J Am Pharm Assoc 2004;44:S37-S45




Prevalence of Coronary Artery Disease in Patients
with Peripheral Artery Disease

¢ Studies from 1966—-2005 on PAD were reviewed to determine co-occurrence of CAD/PAD

CAD prevalence in patients with PAD stratified by CAD detection technique

12 - >50% stenosis
on angiography
B Stress test

m >70% stenosis
on angigraphy

Number of studlLes
O N D OO 0O O
|

0-30 31-60 61-90
Proportion of PAD patients with CAD (%)

Golomb BA et al, Circulation 2006;114:688—-699



CAD

Atherosclerosis Is a Polyvascular Disease

REACH: More than 3 in 5 patients with PAD have atherothrombotic disease also in other
arterial territories

24.7% of patients
with CAD had
concomitant
disease in other
vascular beds

<

» 61.5% of patients
with PAD had
‘ concomitant

disease in other
vascular beds

Percentages are calculated from the total population included in the REACH registry. N=67,888
Bhatt DL et al, JAMA 2006;295:180-189



Peripheral Arterial Disease

L 4 ‘Non-coronary arterial syndromes caused by Weighted mean prevalence of symptomatic

altered Structure lower limb PAD derived from Iarge
. . . . population-based studies?
and function of arteries supplying the brain,
visceral organs, 8 -
and the limbs™* 7
¢ Epidemiological studies have focused on 6 -

lower extremity PAD:

e Prevalence of asymptomatic lower

5_

Prevalence (%)
SN
1

limb PAD estimated at up to 10%, 37
rising to 20% among those aged 27
>70 years? 3
e Prevalence of symptomatic lower S SRS

limb PAD rises from <3% in those

Age group
aged <60 years to ~7% in those

2
ag ed Z)QschZT et aYClrca'ation 2006;113:e463-e654; 2. Norgren L et al, Eur J Vasc Endovasc Surg 2007;33(Suppl 1):S1-S75



Progressive Atherosclerosis Underlying Lower Extremity
PAD Results in a Spectrum of Limb Symptoms

Fontaine stagel-3 Rutherford category-3 Proportion of
patients3

I Ila Non-disabling 1 Mild claudication*
intermittent
claudication*
[Ib Disabling
intermittent 3 Severe claudication*
claudication*

2 Moderate claudication*

il Ischaemic rest pain 4 Rest pain

¢ ALl is caused by either native atherosclerotic plaque disruption and thrombus
formation, or in situ stent or graft thrombosis in revascularized patients*

*Qr atypical leg pain

1. Aboyans V et al, Eur Heart J 2017: doi:10.1093/eurheartj/ehx095; 2. Aboyans V et al, Eur J Vasc Endovasc Surg 2017:
doi:10.1016/j.ejvs.2017.07.018; 3. Norgren L et al, J Vasc Surg 2007;45:S5-S67; 4. Hirsch AT et al, Vasc Med 2016;21:535-538



Diabetes Increases the Risk of PAD

N
Ul
]

22.4*
19.9*

N
o
1

12.5

Prevalence of PAD (%)
> o
1 1

(8]
1

Normal Glucose Impaired Glucose Diabetes
Tolerance Tolerance

Impaired glucose tolerance was defined as oral glucose tolerance test value 2140 mg/dL but <200 mg/dL.
*P<.05 vs. normal glucose tolerance.

Reprinted with permission from Lee AJ, et al. Br J Haematol. 1999;105:648-654. www.blackwell-synergy.com




Peripheral Arterial Disease: Risk Factors

Factors associated with increased risk

of PAD; overlap exists with known risk factors for CV

diseasel?

Y

Race*and gender

Jdditional risk factor for AS disease”

Age 270 years OR
<50 years with diabetes and 21

-~

Known coronary, carotid or renal
atherosclerotic disease

.
-

Diabetes

-

Hyperviscosity and
hypercoagulable states

Y

-
-

Raised C-reactive protein

Smoking

208 208 208 208 205 285

Approximate ORs for risk factors

Male gender (vs female)

Age (per 10 years)

for symptomatic PAD?

I Diabetes

Smoking
Hypertension
Dyslipidaemia

Hyperhomocysteinemia

Race (Asian/Hispanic/
black vs white)

C-reactive protein

Renal insufficiency

I

*More common in non-Hispanic black (7.8%) than white populations (4.4%), and slightly more common among males than females;

#smoking, hypertension, dyslipidaemia, hyperhomocysteinaemia

1. Hirsch AT et al, Circulation 2006;113:e463—e654; 2. Norgren L et al, Eur J Vasc Endovasc Surg 2007;33(Suppl 1):S1-S75
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Association of risk factors with the level of
atherosclerotic target lesions

Age Male Diabetes ~ Hyper-  Hyperchole- Current
gender mellitus  tension  sterolemia  smoking

Femoro-
popliteal

Crural

EJVES Vol 31,1 2006



Critical Limb Ischemia (CLI)

Fate of Patients With CLI After Initial Treatment

Summary of 6-month outcomes from 19 studies

: . Critical limb
Alive with st g e T
amputation isc gmla |s. efine

35% as ischemic rest
pain, nonhealing
Alive without wounds, or
amputation gangrene.

45%

Dormandy JA, Rutherford RB. J Vasc Surg. 2000;31:S1-S296.




GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

!

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)

IF HbA,_ ABOVE TARGET PROCEED AS BELOW

J' ESTABLISHER Acrun nD run g
ESTABLISHED ASCVD OR CKD
ASCVD PREDOMINATES ¢
SGLT2i with
GLP-1RA proven CVD
ASCVD PREDOMINATES
CVD benefit! if eGFR
R | HF OR CKD PREDOMINATES
y J N\ )
A 4
If HbA, _above target PREFERABLY
N2 SGLT2i with evidence of reducing
If further intensification is required or . .
ptnis o bl o ot SGLT2i with HF and/or CKD progression in
agecnts d:mon:dtratms EV;afetr: GLP-1 RA proven CVD CVOTs if eGFR o':ldl!lﬁ]Uf:ltl:.'3
« Consider adding the other class
gg’;ngigrsgtTZi> with proven with proven benefit, | f--------- OR ----------
. -4i if not on GLP- it! i H
[ PP ot n -1 CVD benefit if eGFR If SGLT2i not tolerated or
. T 2 . g .
o adequate contraindicated or if eGFR less
than adequate? add GLP-1 RA
with proven CVD benefit'
N _ \_ \_ J \_ _J
1 Peren CvD h(?nem rpeans ithas lalllel mdmalmln
:;zz:tclj' fsat[rt:ngg: ftafempaglil?ulzitnd> canaglif:u V
2. Be aware that SGLT2i vary by region and individual agent with regard to indicated level of eGFR i glutide > ide > exenatide > lixi: l * SU% e 147« Basalinsulin I

for initiation and continued use

3. Both empagliflozin and canagliflozin have shown reduction in HF and reduction in CKD

progression in CV0Ts
4. Degludec or U100 glargine have demonstrated CVD safety

9. If no specific comorbidities (i.e. no established CVD, low risk of hypoglycaemia and lower

priority to avoid weight gain or no weight-related comorbidities)

expensive and DPP-4i relatively cheaper

10. Consider country- and region-specific cost of drugs. In some countries TZDs relatively more

T0 AVOID
CLINICAL INERTIA
REASSESS AND

MODIFY TREATMENT
REGULARLY
(3-6 MONTHS)

\:

ST IS A MAJOR ISSUE™ "

If HbA, above target

v ¥

If HbA,_above target

lin therapy basal insulin with
st acquisition cost

iider DPP-4i OR SGLT2i with
st acquisition cost"”




2019 ESC/EASD Guidelines on DM & CVD

A Type 2 DM - Drug naive patients B Type 2 DM - On metformin
ASCVD, or high / very high ASCVD, or high / very high
CV risk (target organ damage IZI CV risk (target organ damage B
l or multiple risk factors)* ‘ or multiple risk factors)* ’
If HbA, above target If HbA,. above target If HbA, . above target If HbA,. above target
; | DPP-4i .1 RA|| SGLT2 ‘ . .IRA|| SGLT2
Add Metformin i) | i RA‘ ifeGH{ { TZD, J * Consider adding the { i | { i RAl if eGFf{ ot
adequate other class (GLP-| RA adequate
l or SGLT2i) with proven l
CVD benefit
If HbA, . above target If HbA.. above target R T A otan If HbA,. above target
« Basal insulin
l l l l * TZD (not in HF pat) l l l l

* Consider adding the SGLT2i = SGLT2i |GLP-1 RA SGLT2i or +SU | SGLT2i | SGLT2i |GLP-1 RA SGLT2i or

other class (GLP-1 RA or or or DPP-4i DPP-4i or ‘ or or or DPP-4i - DPP-4i or

or SGLT2) withproven | 12D | TZD | orTZD |GLP-IRA | TZD | TZD | orTZD |GLP-IRA

CVD benefit
DA noton e T

GLP-1 RA

Basal insulin If HbA,. above target If HbA,. above target
o I
+ TZD (not In HF pat) | Europealn Heart Journal (2019) 00, 169
+ U



D Meta-Analysis of CVOTs:
pectare MAACE by Presence of ASCVD

Treatment Placebo
MACE Events per Events per HR [95% CI]
1000 pt-yrs 1000 pt-yrs
Atherosclerotic Cardiovascular Disease: i
EMPA-REG OUTCOME 374 439 i—l—-{ 0.86[0.74, 0.99]
CANVAS Program 341 413 —— 0.82[0.72, 0.95]
DECLARE-TIMI 58 368 41 ——H 0.90[0.79, 1.02]
FE Model for ASCVD (P-value = 0.0002) et 0.86 [0.80, 0.93]
Muitiple Risk Factor: _
CANVAS Program 15.8 155 b l i 0.98[0.74, 1.30]
DECLARE-TIMI 58 134 133 l—I—l 1.01[0.86, 1.20]
FE Model for MRF (P-value = 0.98) —--—-- 1.00 [0.87, 1.16]

Test for Subgroup Differences p=0.05

I T - 1 1
0.50 0.75 125 150
Hazard Ratio

BRIGHAM HEALTH
SSEAM AN HARVARD MEDICAL SCHOOL : a2 :
@ D StTAL @ TEACHING HOSPITAL Zelniker TA, Wiviott SD...Sabatine MA, Lancet 2018



OR

IGINAL ARTICLE

Table 2. Adverse Events.*

Canagliflozin and Cardiovascular and Renal

Events in Type 2 Diabetes

Bruce Neal, M.B., Ch.B., Ph.D., Vlado Perkovic, M.B., B.S., Ph.D.,

Kenneth W. Mahaffey, M.D., Dick de Zeeuw, M.D., Ph.D., Greg Fulcher, M.D.,

Ngozi Erondu, M.D., Ph.D., Wayne Shaw, D.S.L., Gordon Law, Ph.D.,
Mehul Desai, M.D., and David R. Matthews, D.Phil., B.M., B.Ch.,
for the CANVAS Program Collaborative Group*

A Death from Cardiovascular Causes, Nonfatal Myocardial Infarction, or Nonfatal Stroke

Patients with an Event (%)

No. at Risk
Placebo

100+
90+
80
70+
60+
504
40
30+
20+
104

04
0

26

20+
18+
16+
14+
12+
104
8
6
4
24

Hazard ratio, 0.86 (95% Cl, 0.75-0.97)
P<0.001 for noninferiority
P=0.02 for superiority

Placebo

Canagliflozin

0

I I 1 I I 1 1 I I I 1 I I
0 26 52 78 104 130 156 182 208 234 260 286 312 338

52

T

78

T T T T T T T T T T
104 130 156 182 208 234 260 286 312 338

Weeks since Randomization

4347 4239 4153 4061 2942 1626 1240 1217 1187 1156 1120 1095 789 216
Canagliflozin 5795 5672 5566 5447 4343 2984 2555 2513 2460 2419 2363 2311 1661 448

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

Event Canagliflozin Placebo P Valuef
event rate per 1000 patient-yr
All serious adverse events 104.3 120.0 0.04
Adverse events leading to discontinuation 35.5 32.8 0.07
Serious and nonserious adverse events of interest
recorded in the CANVAS Program
Acute pancreatitis (adjudicated) 0.5 0.4 0.63
Cancer
Renal cell 0.6 0.2 0.17
Bladder 1.0 1.1 0.74
Breast 3.1 2.6 0.65
Photosensitivity 1.0 0.3 0.07
Diabetic ketoacidosis (adjudicated) 0.6 0.3 0.14
Amputation 6.3 3.4 <0.001
Fracture (adjudicated)i:
All 15.4 11:9 0.02
Low-trauma 11.6 5.2 0.06
Venous thromboembolic events 1.7 1.7 0.63
Infection of male genitaliaf 34.9 10.8 <0.001
Serious and nonserious adverse events of interest
collected in CANVAS alone|
Osmotic diuresis 345 13.3 <0.001
Volume depletion 26.0 18.5 0.009
Hypoglycemia 50.0 46.4 0.20
Acute kidney injury 3.0 4.1 0.33
Hyperkalemia 6.9 4.4 0.10
Urinary tract infection 40.0 37.0 0.38
Mycotic genital infection in women 68.8 17.5 <0.001
Severe hypersensitivity or cutaneous reaction 85 6.1 0.17
Hepatic injury 7.4 9.1 0.35
Renal-related (including acute kidney injury) 19.7 17.4 0.32
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No. of patients
Empaglifiozin
Placebo

—— Empagliflozin

HR 1.00
(95% C10.70, 1.44)
P =0.9924

—— Placebo

o

4,687
2,333

o
-
N

4,616 4,526 4,428
2,283 2,238 2,185

Empagliflozin and Assessment of

Lower-Limb Amputations in the
EMPA-REG OUTCOME Trial

Empaglifiozin
(%) 1,000 patient-yrs
All patients 88/4,687 (1.9) 6.5
HbA,.
<8.0% 30/2,339 (1.3) 45
28.0% 58/2,346 (2.5) 86
Smoking status
Never smoked 35/1,925 (1.8) 6.3
Ex-smoker 42/2,135 (2.0) 6.8
Smoker 11/627 (1.8) 6.3
History of diabetic foot
No 50/4,424 (1.1) 39
Yes 38/263 (14.4) 571
History of peripheral artery occlusive disease
No 32/3,669 (0.9) 3.0
Yes 56/1,018 (5.5) 20.3
History of diabetic neuropathy
No 33/3,217 (1.0) 35
Yes 55/1.470 (3.7) 13.6
History of diabetic retinopathy
No 55/3,664 (1.5) 5.2
Yes 33/1.023 (3.2) 11.7
History of diabetic nephropathy
No 66/3,783 (1.7) 6.0
Yes 22/904 (2.4) 8.7
eGFR, mL/min/1.73 m?
260 52/3.473 (1.5) 52
<60 36/1,212 (3.0) 10.4

Diabetes Care 2017 Nov; dc171551.

Placebo

(%)
43/2333 (1.8)

19/1,156 (1.6)
24/1177 (2.0)

12/957 (1.3)
25/1,074 (2.3)
6/302 (2.0)

20/2,188 (0.9)
23/145 (15.9)

13/1,841 (0.7)
30/492 (6.1)

20/1,606 (1.2)
23/727 (3.2)

25/1,810 (1.4)
18/523 (3.4)

31/1,866 (1.7)
12/467 (2.6)

24/1,726 (1.4)
19/607 (3.1)

n with event/N Incidence rate/ n with event/N Incidence rate/
1,000 patient-yrs

6.5

5.8
71

44
8.2
7.3

3.2
66.6

24
229

43
11.6

4.8
124

5.8
9.3

4.9
1.2

Incidence rate ratio

(95% ClI)

Incidence rate ratio (95% Cl)

1.01(0.70, 1.45)

——

0.76 (0.43, 1.36) e
1.21(0.75, 1.94) —a——
1.45 (0.75, 2.79) ——
0.83 (0.50, 1.36) ———

0.87 (0.32, 2.35)

1.23 (0.73, 2.06) ———
0.86 (0.51, 1.44) —_—

1.22 (0.64, 2.33) —————i
0.89 (0.57, 1.38) et
0.81(0.47, 1.41) ——t—i
1.18(0.72, 1.91) ——
1.07 (0.67, 1.72) ———
0.94 (0.53, 1.67)

1.04 (0.68, 1.59) ——i
0.94 (0.46, 1.89) —_—

1.07 (0.66, 1.73)
0.93 (0.53, 1.62)

T

0.125 025 05 1

&4

h

Favors empagliflozin

Favors placebo

"@



Dapagliflozin and Outcomes in Patients
with Peripheral Artery Disease: Insights
from DECLARE-TIMI 58

All p-values > 0.05 N=1025 All p-values > 0.05
2% HR
HR 1.09 HR 0.99 HR 1.18 HR 1.14 25% 0.93
(0.84 - 1.40) (0.41 - 2.39) (0.67 - 2.08) (0.85-1.53) (0.71-1.23)
o | daan22® HR 0.92 HR 0.84 HR 1.12 HR 0.79 HR 0.84 HR 1.51
1.43% 20% sl (0.62-1.35)| (0.42-1.69) (0.66-1.91) (0.44-1.42) | (0.60-1.19)  (0.94-2.42)
1.32%
1.12% 15%
g -
z 1% &
C z
S 10%
5%
0.12% 0.12%
0% 0%
Amputation Amputation for ALI Amputation for CLI Amputation for Infection Any limb ischemic MALE Acute leb Critical Ll.mb Urger!t Electh{e . Amputation
AE Ischemia Ischemia Revascularization Revascularization
P uDAPA mPlacebo P




D

DECLARE

BRIGHAM HEALTH
BRIGHAM AND
WOMEN'S HOSPITAL

&

Dapagliflozin and Amputation in @
Key Subgroups

Dapa Pbo
niN n/N
Age < 65 years 75/4626 62/4619
Age 2 65 years 48/3948  51/3950
Diabetes Duration £ 5 yrs 20/1883 14/1948
Diabetes Duration >5 - <10 yrs 20/2373 22/2354
Diabetes Duration >10 -< 15 yrs 1!3 27/2014 21/1936
Diabetes Duration >15 - < 20 yrs 80 ) 331246 25/1186
Diabetes Duration > 20 yrs 0“— 23/1058 3111144
11/604  15/658
eGFR <60
oGFR 60-80 — 55/3836  46/3890
eGFR 2 90 ! 57/4133 52/4021
41771 4/772
HgbA1C < 7%
HgbA1C 7% - < 8% 35/3314 29/3306
e et st
HgbA1C 2 9%
No PAD 79/8053 85/8067
PAD 44/521  28/502
Overall
“ T ™ T T
0.50 0.75 1.00 1.5 3.0
HARVARD MEDICAL SCHOOL Favors Favors

TEACHING HOSPITAL Dapagliflozin Placebo

P-interaction

0.3895

0.5922

0.6920

0.5495

0.0926



Research

JAMA Internal Medicine | Original Investigation

Association Between Sodium-Glucose Cotransporter 2
Inhibitors and Lower Extremity Amputation
Among Patients With Type 2 Diabetes

Hsien-Yen Chang, PhD; Sonal Singh, MD, MPH; Omar Mansour, BA; Sheriza Baksh, MPH;
G. Caleb Alexander, MD, MS

CONCLUSIONS AND RELEVANCE Use of SGLT-2 inhibitors may be associated with increased risk
of amputation compared with some oral treatments for type 2 diabetes. Further
observational studies are needed with extended follow-up and larger sample sizes.

39869 new users/28036 canagliflozin/8647 dapagliflozin/3186 empagliflozin

JAMA Intern Med. 2018;178(9):1190-1198




Presentation title Date 20

RESEARCH

orenaccess  Sodium glucose cotransporter 2 inhibitors and risk of serious
adverse events: nationwide register based cohort study

Peter Ueda,' Henrik Svanstrom,"? Mads Melbye,””* Bjérn Eliasson,” Ann-Marie Svensson,®
Stefan Franzén,® Soffia Gudbjornsdottir,”® Kristian Hveem,”*® Christian Jonasson,”®
Bjorn Pasternak'?

{ '.) Check for updates

Conclusions In this analysis of nationwide registers from two countries, use of SGLT2 inhibitors, as compared

with GLP1 receptor agonists, was associated with an increased risk of lower limb amputation and diabetic
ketoacidosis, but not with other serious adverse events of current concern.

17213 new users/ canagliflozin, 1%/ dapagliflozin, 61%/ empagliflozin, 38%

BMJ 2018;363:k4365
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2019 ESC/EASD Guidelines on DM & CVD

A Type 2 DM - Drug naive patients B Type 2 DM - On metformin
ASCVD, or high / very high ASCVD, or high / very high
CV risk (target organ damage IZI CV risk (target organ damage B
l or multiple risk factors)* ‘ or multiple risk factors)* ’
If HbA, above target If HbA,. above target If HbA, . above target If HbA,. above target
; | DPP-4i .1 RA|| SGLT2 ‘ . .IRA|| SGLT2
Add Metformin i) | i RA‘ ifeGH{ { TZD, J * Consider adding the { i | { i RAl if eGFf{ ot
adequate other class (GLP-| RA adequate
l or SGLT2i) with proven l
CVD benefit
If HbA, . above target If HbA.. above target R T A otan If HbA,. above target
« Basal insulin
l l l l * TZD (not in HF pat) l l l l

* Consider adding the SGLT2i = SGLT2i |GLP-1 RA SGLT2i or +SU | SGLT2i | SGLT2i |GLP-1 RA SGLT2i or

other class (GLP-1 RA or or or DPP-4i DPP-4i or ‘ or or or DPP-4i - DPP-4i or

or SGLT2) withproven | 12D | TZD | orTZD |GLP-IRA | TZD | TZD | orTZD |GLP-IRA

CVD benefit
DA noton e T

GLP-1 RA

Basal insulin If HbA,. above target If HbA,. above target
o I
+ TZD (not In HF pat) | Europealn Heart Journal (2019) 00, 169
+ U



Effect of liraglutide on
cardiovascular events in patients
with type 2 diabetes mellitus and

polyvascular disease: results of
the LEADER trial

S. Verma, D.L. Bhatt, S.C. Bain, ].B. Buse, J.F.E. Mann, S.P. Marso,
M.A. Nauck, N.R. Poulter, R.E. Pratley, B. Zinman, M.M. Michelsen,
T. Monk Fries, S. Rasmussen, L.A. Leiter

The LEADER Publication Committee on behalf of the
LEADER Trial Investigators

Verma et al. Circulation. 2018;137(20):2179-2183.



Background

What are the vascular territories?
The presence of polyvascular

disease, defined as
atherosclerosis involving
more than one distinct
vascular territory, is a strong,
independent predictor of
cardiovascular eventsi-4

Cerebrovascular

Coronary

Peripheral
arteries

1. Bhatt et al. JAMA 2010;304:1350-7; 2. Kaasenbrood et al. Circulation 2016;134:1419-29; 3. Verma et al. Circulation 2018;137:405-7;
4. Cavender et al. Circulation 2015;132:923-31; 5. Marso et al. N Engl J Med 2016;375:311-22
Verma et al. Circulation. 2018;137(20):2179-2183.



Background

e Liraglutide, the human glucagon-like peptide 1 analogue, reduced
cardiovascular events in patients with T2DM at high cardiovascular risk in the
LEADER triall

In this post hoc analysis of LEADER, the effects of liraglutide
were evaluated stratified by the number of

atherosclerotic vascular territories
(coronary, cerebrovascular and/or peripheral)

T2DM, type 2 diabetes mellitus
1. Marso et al. N Engl J Med 2016;375:311-22
Verma et al. Circulation. 2018;137(20):2179-2183.



LEADER: study design

9340 patients
e Double blinded

Liraglutide 0.6-1.8 mg OD + standard of care Safety follow-up
Placebo

run-in

] Placebo + standard of care Safety follow-up
e 2-week placebo run-in " ¢ Sl N
T 2 weeks T Duration 3.5-5 years 30 days
Screening Randomisation (1:1) End of treatment
Key inclusion criteria Key exclusion criteria
e T2DM, HbA,. 27.0% e TIDM
e Antidiabetic drug naive or OADs and/or e Use of GLP-1RAs, DPP-4i, pramlintide, or
basal/premix insulin rapid-acting insulin

e Age =50 years and established CV disease or chronic
renal failure
or

e Age =60 years and risk factors for CV disease

CV, cardiovascular; DPP-4i, dipeptidyl peptidase-4 inhibitors; GLP-1RA, glucagon-like peptide 1 receptor agonist; HbA, ., glycosylated haemoglobin; OAD, oral
antidiabetic drug; OD, once daily; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes mellitus

Verma et al. Circulation. 2018;137(20):2179-2183.



LEADER: primary and key secondary outcomes

r AV R
Time to first MACE composed of:
Primary « CV death
outcome « Non-fatal MI
* Non-fatal stroke
. A y,
4 \(Time to first occurrence of expanded MACE, h
including:
Key . MACE
secondary « Unstable angina pectoris requiring hospitalisation
outcome . Coronary revascularisation
\_ A Hospitalisation for heart failure )

Cardiovascular outcomes were prospectively adjudicated by an independent, blinded event adjudication committee
CV, cardiovascular; MACE, major adverse cardiovascular event; MI, myocardial infarction

Verma et al. Circulation. 2018;137(20):2179-2183.



Distribution of vascular territory involvement

LEADER patients Number (%_) of patients I_)y
vascular territory at baseline

N=9340

Patients with
no documented
ASCVD
N=2565
(27.5%)

Patients with
ASCVD

N=6775
(72.5%)

Polyvascular Single vascular
disease disease
n=1536 (23%) n=5239 (77%)

ASCVD, atherosclerotic cardiovascular disease; CAD, coronary artery disease; CD, cerebrovascular disease; PAD, peripheral artery disease

Verma et al. Circulation. 2018;137(20):2179-2183.



Baseline characteristics

Polyvascular disease Single vascular
(n=1536) disease (n=5239)

Mean age + SD (years) 65.1 £ 7.7 63.5+ 7.3
Sex, male (%) 68.8 67.9
Current or previous smoker (%) 67.1 60.1
Estimated glomerular filtration rate 27.1 19.0

<60 mL/min/1.73 m2 (%)
History of: (%)

Heart failure 26.4 16.5
Myocardial infarction 47.2 39.7
Stroke 33.5 10.0
Peripheral artery disease 47.1 8.5
Cardiovascular medication use: (%)
Antihypertensive therapy 95.6 92.7
Lipid-lowering therapy 83.8 79.2
Antiplatelet therapy 79.7 75.7

SD, standard deviation
Verma et al. Circulation 2018;d0i:10.1161.118.033898



Kaplan-Meier estimates of time to first MACE
26 Primary MACE 40 Expanded MACE
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Time from randomisation (months) Time from randomisation (months)
—— Liraglutide-No ASCVD —— Liraglutide-single vascular —— Liraglutide-polyvascular
------ Placebo-No ASCVD ------ Placebo-single vascular ------ Placebo-polyvascular

ASCVD, atherosclerotic cardiovascular disease; expanded MACE, composite of the primary, with hospitalisation for unstable angina, coronary revascularisation, or

hospitalisation for heart failure also included; MACE, major adverse cardiovascular event; primary MACE, composite of cardiovascular death, nonfatal myocardial
infarction, or nonfatal stroke

Verma et al. Circulation. 2018;137(20):2179-2183.



Cardiovascular outcome by vascular territory (1)

n with event/N analysed (%)

Treatment by

Hazard ratio Hazard ratio subgroup
Liraglutide Placebo [95% CI] [95% CI] interaction
Primary MACE
Total trial population 608/4668 (13.0) 694/4672 (14.9) 0.87 [0.78-0.97] [
Polyvascular 142/757 (18.8) 173/779 (22.2) 0.82 [0.66-1.02] —
Single vascular 338/2646 (12.8) 398/2593 (15.3) 0.82 [0.71-0.95] =c— p=0.15
No ASCVD 128/1265 (10.1) 123/1300 (9.5) 1.08 [0.84-1.38] —to—
Expanded MACE
Total trial population 948/4668 (20.3) 1062/4672 (22.7) 0.88 [0.81-0.96] HH
Polyvascular 220/757 (29.1) 255/779 (32.7) 0.86 [0.71-1.03] —A—
Single vascular 541/2646 (20.4) 633/2593 (24.4) 0.82 [0.73-0.92] e p=0.03
No ASCVD 187/1265 (14.8) 174/1300 (13.4) 1.12 [0.91-1.38] Fr——
T T T
0.54 1
Favours Favours placebo
liraglutide

ASCVD, atherosclerotic cardiovascular disease; CI, confidence interval; expanded MACE, composite of the primary, with hospitalisation for unstable angina, coronary
revascularisation, or hospitalisation for heart failure also included; MACE, major adverse cardiovascular event; primary MACE, composite of cardiovascular death,

nonfatal myocardial infarction, or nonfatal stroke
Verma et al. Circulation. 2018;137(20):2179-2183.



Cardiovascular outcome by vascular territory (2)

n with event/N analysed (%)

Treatment by

Hazard ratio Hazard ratio subgroup
Liraglutide Placebo [95% CI] [95% CI] interaction

Cardiovascular death

Total trial population 219/4668 (4.7) 278/4672 (6.0) 0.78 [0.66-0.93] —a—

Polyvascular 54/757 (7.1) 60/779 (7.7) 0.92 [0.63-1.32] I A i

Single vascular 114/2646 (4.3) 165/2593 (6.4) 0.67 [0.53-0.85] —— p=0.16

No ASCVD 51/1265 (4.0) 53/1300 (4.1) 0.99 [0.67-1.45] I - |
Non-fatal myocardial infarction

Total trial population 281/4668 (6.0) 317/4672 (6.8) 0.88 [0.75-1.03] ——"

Polyvascular 61/757 (8.1) 94/779 (12.1) 0.65 [0.47-0.89] - {

Single vascular 173/2646 (6.5) 174/2593 (6.7) 0.96 [0.78-1.19] [ ——— p=0.10

No ASCVD 47/1265 (3.7) 49/1300 (3.8) 0.99 [0.66-1.47] ! - |
Non-fatal stroke

Total trial population 159/4668 (3.4) 177/4672 (3.8) 0.89 [0.72-1.11] —e—1

Polyvascular 44/757 (5.8) 42/779 (5.4) 1.06 [0.70-1.62] I ® |

Single vascular 81/2646 (3.1) 104/2593 (4.0) 0.76 [0.56-1.01] I ye p=0.24

No ASCVD 34/1265 (2.7) 31/1300 (2.4) 1.14 [0.70-1.85] I < i

T T T T 1
0.54 1 » 2
Favours Favours placebo
liraglutide

ASCVD, atherosclerotic cardiovascular disease; CI, confidence interval; expanded MACE, composite of the primary, with hospitalisation for unstable angina, coronary
revascularisation, or hospitalisation for heart failure also included; MACE, major adverse cardiovascular event; primary MACE, composite of cardiovascular death,
nonfatal myocardial infarction, or nonfatal stroke

Verma et al. Circulation. 2018;137(20):2179-2183.



Conclusion

Liraglutide consistently appeared to reduce major

cardiovascular outcomes in both patients with
polyvascular and single vascular disease

Verma et al. Circulation. 2018;137(20):2179-2183.



The impact of liraglutide on
diabetes-related foot ulceration and
associated complications in patients
with type 2 diabetes at high risk for

cardiovascular events: results from
the LEADER trial

Ketan Dhatariya, Stephen C Bain, John B Buse, Richard Simpson, Lise Tarnow,
Margit Staum Kaltoft, Michael Stellfeld, Karen Tornge, Richard E Pratley,
the LEADER Publication Committee on behalf of the LEADER Trial Investigators

Dhatariya et al. Diabetes Care 2018;41:2229-35



Background

e DFUs are a common complication in people with diabetes, estimated to affect between
9.1 million and 26.1 million people worldwidel

e Long-term outcomes for patients with DFUs are poor,! particularly the 5-year mortality
rate of 44%,2 which may be as high as 70% when patients have a related amputation3

e Currently, the standard of care for DFUs consists of wound care, pressure offloading,
and, when necessary, antibiotics, vascular reconstruction or surgical debridement;
however, there is a high risk that DFUs will recur!?

* While good glycaemic control reduces the risk of complications in people with diabetes,*
little is known about the effect of glucose-lowering drugs on DFU and its outcomes

We conducted a post hoc analysis to assess the impact of

liraglutide on the incidence of DFUs and their sequelae in
people in the LEADER trial

DFU, diabetes-related foot ulcer
1. Armstrong et al. N Engl J Med 2017;376:2367-75; 2. Moulik et al. Diabetes Care 2003;26:491-4; 3. Lavery et al. Diabetes Care 2010;33:2365-9;

4. UKPDS. Lancet 1998;352:837-53
Dhatariya et al. Diabetes Care 2018;41:2229-35



LEADER: study design

9340 patients
e Double blinded
e 2-week placebo run-in

Liraglutide 0.6-1.8 mg OD + standard of care Safety follow-up
Placebo

run-in

Placebo + standard of care Safety follow-up

T 2 weeks T Duration 3.5-5 years 30 days

Screening Randomisation (1:1) End of treatment

Key inclusion criteria Key exclusion criteria

e T2D, HbA,. =27.0% e T1D

¢ Antidiabetic drug naive; OADs and/or basal/ ¢ Use of GLP-1RAs, DPP-4i, pramlintide, or
premix insulin rapid-acting insulin

e Age =50 years and established CV disease or
chronic renal failure
or

e Age =60 years and risk factors for CV disease

CV, cardiovascular; DPP-4i, dipeptide peptidase-4 inhibitor; GLP-1RA, glucagon-like peptide-1 receptor agonist; HbA,, glycated haemoglobin; OAD, oral antidiabetic
drug; OD, once daily; T1D, type 1 diabetes; T2D, type 2 diabetes
Marso et al. N Engl J Med 2016;375:311-22

Dhatariya et al. Diabetes Care 2018;41:2229-35



Collection of DFU data

[The definition of a DFU in this post hoc analysis was an open foot wound

N

y

Data collection:

* Reporting of safety data was required only for
events meeting the definition of an SAE or
pre-specified MESI

- In the trial, DFU was pre-specified as a MESI

- Information related to DFU events was
collected on a designated form

- Identification of DFU events was based on a
search using pre-specified MedDRA terms

« A blinded review of the case narratives was
used to establish the nature of the DFU and
any associated complications

\_

~

J

[ Patients were classified as having a DFU
event if they:

+ Reported a new DFU or
+ Had a worsening of an existing DFU

Patients not included in the analysis were
those who:

+ Did not experience a DFU or
+ Had a pre-existing, non-worsening DFU

Complications analysed were:

* Amputation

« Infection

+ Involvement of underlying structures

k Peripheral revascularisation

~N

DFU, diabetes-related foot ulcer; MedDRA, Medical Dictionary for Regulatory Activities; MESI, medical event of special interest; SAE, serious adverse event

Dhatariya et al. Diabetes Care 2018;41:2229-35



Patient disposition for the analysis of DFU events

[ 12,076 screened ]

A 4

[ 9340 randomised ]

4668 assigned to liraglutide < > 4672 assigned to placebo
4 ¢ ) 4 ¢ . . )
268 DFU events in 181 patients 304 DFU events in 198 patients
identified using the predefined identified using the predefined
MedDRA search MedDRA search
\. ¢ J \. ¢ J
(8 DFU events excluded*: ) (13 DFU events excluded*: )
5 were unrelated to DFU 7 were unrelated to DFU
3" were complications to 6" were complications to already
\ already reported DFU events \ reported DFU events y
\ 4 “ p ¢ ‘
260 DFU events in 291 DFU events in
176 patients included ) 191 patients included

Adapted from Figure S1. *Post-blinded review of case narratives. For these 9 events (3 liraglutide and 6 placebo), information on complications to the DFU events was
captured from the narrative review of the already reported events. DFU, diabetes-related foot ulcer; MedDRA, Medical Dictionary for Regulatory Activities

Dhatariya et al. Diabetes Care 2018;41:2229-35



Baseline characteristics (1/2)
-

Liraglutide Placebo Liraglutide Placebo
(N=176) (N=191) (N=4492) (N=4481)

Age, years 64.7+7.0 64.6 + 7.8 64.2+7.3 64.4 +7.2
Male, n (%) 130 (73.9) 140 (73.3) 2881 (64.1) 2852 (63.6)
Duration of diabetes, years 15.6+7.2 16.4 + 8.4 12.7 £+ 8.0 12.7 £+ 8.0
HbA,., % (mmol/mol) 9.2+19(77+21)9.1+1.7(76+18)8.7+1.5(72+17)8.6+1.5(71 = 16)
History of DFU, n (%) 71 (40.3) 69 (36.1) 137 (3.0) 127 (2.8)
DFU at baseline 29 (16.5) 26 (13.6) 40 (0.9) 33 (0.7)
:e(ro'/";‘era' neuropathy, 120 (68.2) 127 (66.5) 1454 (32.4) 1452 (32.4)
(o]
Nephropathy, n (%) 109 (61.9) 108 (56.5) 1773 (39.5) 1809 (40.4)

Peripheral vascular artery

disease, n (%) 48 (27.3) 60 (31.4) 519 (11.6) 540 (12.1)

Adapted from Table S3. Full table in supplementary data (slides 27-9). Values are mean + standard deviation unless otherwise stated. %, proportion of patients
reporting the characteristic of the total treatment group; DFU, diabetes-related foot ulcer; HbA,., glycated haemoglobin; N, nhumber of patients in the treatment group
Dhatariya et al. Diabetes Care 2018;41:2229-35



Cumulative incidence plot of time to first DFU
event among all patients

) 0.08 1 — Liraglutide — Placebo

e

_{'2’ 0.06 -

O

k=

o 0.041

2

)

© _ HR: 0.92

g 0.0 95% CI: 0.75, 1.13

> p=0.41

“ 0.00- : ; : : ,
0 12 24 36 48 60

Time since randomisation (months)

Adapted from Figure 1. Aalen-Johansen plot, with death as a competing risk factor. This figure includes data from the first DFU events in 176 liraglutide-treated and
191 placebo-treated patients. CI, confidence interval; DFU, diabetes-related foot ulcer; HR, hazard ratio

Dhatariya et al. Diabetes Care 2018;41:2229-35



Complications associated with DFU events

Liraglutide (N=4668) Placebo (N=4672)
% with % with HR (95% CI)
DFU DFU
176 4

100.0 260 1.46 100.0 291 1.64 0.92 (0.75,1.13)

With DFU event(s)

With DFU event(s) + complication of:

- Amputation 44 0.9 25.0 60 0.34 67 1.4 35.1 78 0.44 0.65 (0.45, 0.95) 0.03
Minor* 34 0.7 19.3 45 0.25 46 1.0 24.1 50 0.28 0.74 (0.47, 1.15) 0.17
Major* 11 0.2 6.3 13 0.07 22 0.5 11.5 24 0.14 0.50 (0.24, 1.02) 0.06
Unknown* 1 0.0 0.6 2 0.01 4 0.1 2.1 4 0.02 - -

- Infection* 107 2.3 60.8 146 0.82 131 2.8 68.6 162 0.91 0.81(0.63, 1.05) 0.11

- Involvement of

underlying 64 1.4  36.4 86 0.48 80 1.7 419 98 0.55 0.80(0.57,1.11) 0.17
structures*

- Peripheral

revascularisation 20 0.4 11.4 24 0.13 23 0.5 12.0 26 0.15 0.87 (048, 158) 0.64

Adapted from Table 2. *See slide notes for further details. CI, confidence interval; DFU, diabetes-related foot ulcer; E, number of events; HR, hazard ratio;
N, number of patients in the treatment group; n, number of patients with an event or complication; R, event rate per 100 patient-years of observation

Dhatariya et al. Diabetes Care 2018;41:2229-35



Cumulative incidence plot of time to first
DFU-related amputation

0.020 - — Liraglutide — Placebo

0.015 - HR: 0.65
95% CI: 0.45, 0.95
p=0.028

Cumulative incidence

0.010 -
0.005 -
0-000 = T T T T 1
0 12 24 36 48 60
Time since randomisation (months)
Liraglutide 4668 4585 4482 4353 1713 10
Placebo 4672 4590 4451 4299 1691 15

Adapted from Figure 2A. This figure includes data from 44 first DFU events in the liraglutide group and 67 first DFU events in the placebo group
CI, confidence interval; DFU, diabetes-related foot ulcer; HR, hazard ratio

Dhatariya et al. Diabetes Care 2018;41:2229-35



Take home message

*LEAD is prevalent in DM patient

e CLI, amputation, mortality

Controversial results of sGL1-2 in clinical trials & RWD

e Class effect?
 The reason is unknown

°Str0ng evidence in clinical trial for Liraglutide

* Waiting for real world data



Thanks for your attention!!




