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Type 2 diabetes is increasingly prevalent

- Globally, 387 million people are living* At least 68% of people >65 years with
with diabetes?! diabetes die of heart disease?

Mortality risk associated with
diabetes (n=820,900)3
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Hazard ratio (95% CI)
(diabetes vs no diabetes)

Present 2035

T This will rise to 592 T 0 . .
’I‘T million by 20351 T’l‘ CV deathl All-cause mortality

J/Iwww.idf.org/diabetesatlas; 2. Centers for Disease



http://www.idf.org/diabetesatlas

MI Risk in Diabetic Patients Without Prior Ml
Equivalent to Nondiabetic Patients With Ml

Finnish population study (7-year follow-up)

P<0.001 for diabetes vs no diabetes

60 - . ,
5 g P<0.001
= >, 2l No prior Ml ' '
+— O
£ 3 Prior M
(@) ; 40 .
c ©
= O
R § 30 A
5 2 P<0.001
O N~ I 1
% g) 20 ---------------------
2 5
E o 10 A
0] 1304 69 : 890 169
Patients without diabetes Patients with diabetes

Numbers in bars represent number of persons in category at baseline.

Haffner SM et al. N Engl J Med. 1998;339:229-234.



STENO-2: A Multifactorial Approach Can
Improve CV Outcomes in Patients with T2DM
and microalbuminuria

Cardiovascular Events
(CV death, M, stroke, CABG, or amputation due to ischemia)

End of trial
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HR = 0.41 (0.25-0.67); P=0.0003

| F
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
Years of follow-up

Geede P. N EnglJ Med 2008; 258:580-591
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Mortality from diabetes in Israel, by gender and population group, 1980-2013'

Jewish men Jewish women Arab men Arab women
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Health in Israel 2016. ICDC May 2017
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SN2 ESRD nIyaNs:T
1990-2014 739979218 NP2

Incidence of renal replacement therapy in Israel, 1990-2014,
by population group’

Jewish population Arab population |

o
o
Q
-~
Y
Q
o
-—
<
-
©
<
-—
A
>
C—
R o)
<
z
o
<

~ - T - - ~ -

90 91 92 93 94 95 96 97 98 99 00 01 02 03 04 05 06 07 08 09 10 11 12 13 14

Year

Health in Israel 2016. ICDC May 2017




5X22°2 ESRD npanNos oo
1990-2014 739979218 NP2

Mean age at the beginning of RRT in Israel, 1990-2014, by population group

Total population Jewish population Arab population
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Impact of Intensive Therapy for Diabetes:
Summary of Major Clinical Trials

Study Microvasc Mortality

UKPDS

DCCT /
EDIC*

ACCORD

ADVANCE

Iinital Trial

UK Prospective Diabetes Study (UKPDS) Group. Lancet 1998;352:854.

Holman RR et al. N Engl J Med. 2008;359:1577. DCCT Research Group. N Engl J Med 1993;329;977. -
Nathan DM et al. N Engl J Med. 2005:353:2643. Gerstein HC et al. N Engl J Med. 2008;358:2545. Long Term Follow-up
Patel A et al. N Engl J Med 2008;358:2560. Duckworth W et al. N Engl J Med 2009;360:129. (erratum:
Moritz T. N Engl J Med 2009;361:1024) *inT1IDM




e NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JUNE 14, 2007 VOL. 356 NO. 24

Effect of Rosiglitazone on the Risk of Myocardial Infarction
and Death from Cardiovascular Causes

Steven E. Nissen, M.D., and Kathy Wolski, M.P.H.

Nissen SE et al., N Engl J Med 2007;356:2457-71

«...diabetes drug increased the risk of

heart attack by about 40 percent in type 2
diabetes patients, who already have a heightened risk
of heart attacks because of the disease... E)A US: Foad and D Administrtion wiw.fia.gov

Protecting and Promoting Public Health

Diabetes Cardiovascular Guidance:
Specific Recommendations

» For new clinical studies in the planning stage:
— Establish an independent CV endpoints committee for
: ” ueioat] € alLP} 2 '3 trial
3 l 10l nt MACE — Events of interest should include CV death, M|, and stroke

— Can include hospitalization for acute coronary syndrome,
urgent revascularization procedures, and possibly other
endpoints

— Patient population should include those at higher risk for a

CV event (longer duration of DM, elderly, renal impairment)
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CVOT of anti diabetic therapies in high CV risk patients

Medication Study CV SAFETY HF

events
- Saxagliptin SAVOR Safe Increase
Sitagliptin TECOS Safe Safe
Lexesinatide ELIXA Safe Safe
Liraglutide Leader Benefit Safe
Exenatide QD EXSEL Safe Safe
Empagliflozin EMPAREG  Benefit Benefit
Glargine Origin Safe Safe
Degludec Devote Safe Safe

o UKPDS 9% CV |nn' 'm11sun?
2w 1CO 77135 SUSTAIN 97 CV [ CANAGLIFLOZIN | SEMAGLUTIDE @7+
YIX2 Nt 'k Nionnn .anxknna CANVAS |
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MACE 2 ngnain nnno9n
Empagliflozin and Liraglutide- CVOT
DT 721 2% ni'nn DY N1I0 "IN 1922

EMPA-REG OUTCOME LEADER

CV death, non-fatal Ml, or non-fatal stroke CV death, non-fatal Ml, or non-fatal stroke

ra
L ]
"

201

Placebo Placebo

—

on

-
-

15+

10+

HR: 0.86
. 95.02% CI (0.74 - 0.99)
p=0.04

HR: 0.87
95% CI (0.78 - 0.97)
p=0.01

Patients with an event (%)
o =)
‘!.
I'I
Patients with an event (%)

T 1 0' T T T T T T T T 1

0 8 12 18 24 30 3% 42 48 0 6 12 18 24 30 36 42 48 54

Time from randomization (months) Time from randomization (months)
Patients at risk Patients at risk

Empaglifiozin 4687 4580 4455 43286 3851 2821 2359 1534 370 Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 2333 2256 2194 2112 1875 1380 1161 741 166 Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

LEADER’

Liraglutide Effect and Action in Diabetes: . : P . . : . . . . .1 .
Evaluation of cardiovascular outcome Results ClI: confidence interval; CV: cardiovascular; HR: hazard ratio; MI: myocardial infarction.

Zinman B et al. N Engl J Med 2015;373:2117-2128.

Presented at the American Diabetes Association 76t Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA.



Jardiance- Hospitalisation for heart tfailure

7 -
HR 0.65 37 Placebo
(5% CI10.50, 0.85) 35 oi

6 p=0.0017

Empagliflozin

F'uﬁe%s with event [%)

\ |:].|I L {2 L Ll L L Ll L

\ 0 & 18 24 30 36 42 48
V4 Months

No. of pc:llanfs\ — > &

Empoglifiozin 4687 514 4523 4427 3988 2950 2487 1634 395

Placebo 2333 22N 2226 2173 1932 1424 1202 f7a 148

1. Am J Cardiol 1974;34:29-34; 2. European Journal of Heart Failure Volume 16, Issue 4, pages 409-418, April

2014 20

Zinman et al. N Engl J Med 2015;373:2117-28.



Composite of doubling of serum creatinine, initiation of renal
replacement therapy or death due to renal disease

All patients

81 HR 0.54
(95% CI 0.40, 0.75)
77 p<0.001

A%
(&
oN

Placebo

Empagliflozin

Cumulative probability of event (%)
oy
[

0=
T T T T T T T T 1
0 ) 12 18 24 30 36 42 48
Months
No. of patients
Empagliflozin 4645 4500 4377 4241 3729 2715 2280 1496 360
Placebo 2323 2229 2146 2047 1771 1289 1079 680 144

Kaplan-Meier estimates in patients treated with 21 dose of study drug. Hazard ratios are based on Cox regression analyses.
Post-hoc analyses.



CV death

9 - HR 0.62 Placebo
8- (95% Cl1 0.49, 0.77) 38%
0<0.0001
74
64

Empagliflozin

Puﬁe\ﬁ, with event (%)

\

\ 4] 2] 18 24 30 3é 42 48
V4 Months

No. of ponems\ — -

Empaglifiozin 4687 —T551 4608 4556 4128 3079 2617 1722 414

Placebo 2333 2303 2280 2243 2012 1503 1281 825 177

Zinman et al. N Engl J Med 2015;373:2117-28.



LIRAGLUTIDE 1.8 mg
CV death

Placebo

Liraglutide

0- L] L]
0 6 12 18 24 30 36 42 48 54

Time from randomisation (months)

Patients with an event (%)

Patients at risk

Liragluti 486 4(154 489 425 4go 4;14 4%8 422 1;2 484
467 464 480 454 447 420 453 456 170
HRacebo 2 8 1 6 9 7 8 7 9 465

The cumulative incidences were estimated with the use of the Kaplan—-Meier method, and the HRs with the use of the Cox
proportional-hazard regression model. The data analyses are truncated at 54 months, because less than 10% of the
patients had an observation time beyond 54 months

CI, confidence interval; CV, cardiovascular; HR, hazard ratio

Marso SP et al. N Engl J Med 2016;375:311-322



All-cause mortality

15-
HR 0.68
(95% CI 0.57, 0.82) 3200 Placebo
p<0.0001
52 10+
5
> Empagliflozin
=
5
£
QL 54
g
O_
1 I 1 1 1 | 1 I |
0 6 12 18 24 30 36 42 48

Months

No. of patients
Empagliflozin - 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 177




LIRAGLUTIDE 1.8 mg
All-cause death

(2)_ 95% CI (0.74 ;
§ :°\15
S~
0 = 1 Placebo
o c 0
ca
Q>
0 Liraglutide
O @ O
0 . : : : : 3 : : .
0 6 12 18 24 30 6 42 48 54
batients at risk Time from randomisation (months)
- : 466 464 459 455 450 444 438 432 172 484
i S O D N L T T S

The cumulative incidences were estimated with the use of the Kaplan—-Meier method, and the HRs with the use of the

Cox proportional-hazard regression model. The data analyses are truncated at 54 months, because less than 10% of
the patients had an observation time beyond 54 months
CI, confidence interval; HR, hazard ratio

Marso SP et al. N Engl J Med 2016;375:311-322



Time to new onset of persistent macroalbuminuria

9 o Placebo
= oo
Q —------ 4
> ’ - as -
0 4. )
c ’
G pm="ss===mT Liraglutide
< '
= |
3 ,
‘IQ 2' ._,-------‘
c : /" HR: 0.74
!g ' 95% CI (0.60; 0.91)
o p=0.004
0' 1 1 1 1
0 10 20 30 40 50
_ _ Time since randomization (months)
Patients at risk
Liraglutide 4668 4606 4499 4353 4199 1006
Placebo 4672 4615 4433 4252 4094 964

LEADER

Liraglutide Effect and Action in Diabetes:
Evaluation of cardiovascular outcome Results

Full analysis set. EAC-confirmed index events from randomization to follow-up. The cumulative incidences were
estimated with the use of the Kaplan-Meier method, and the HRs with the use of the Cox proportional-hazard
regression model. The data analyses are truncated at 54 months because less than 10% of the patients had an
observation time beyond 54 months. Macroalbuminuria defined as urine albumin >300 mg/g creatinine. Cl: confidence
interval; EAC: event adjudication commitiee; HR: hazard ratio. Presented at ASN Kidney week, 19 November 2016,
Chicago, USA.




Change in eGFR (MDRD)

Subgroup eGFR 30-59 ml/min/1.73 m?

48.5

-
-

47.5

46.5

4.9 Liraglutide

44 5 AN

43.5 RN

-

"~ P<0.001
42 5— S

~
~

eGFR (mL/min/1.73 m?2)

L

41.54 Placebo @

0 6 12 24 36

Time since randomization (months)

LEADER Estimated geometric means; eGFR-MDRD (ml/min/1.73 m2): estimated glomerular filtration rate using the

Liraglutide Effect and Action in Diabetes:

Balutionof ardowsalar aweomeResuts——— iodlification of diet in renal disease formula. Presented at ASN Kidney week, 19 November 2016, Chicago, USA.
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Number needed to treat to prevent one...

MACE CV death All-cause death
g

104

66

98

LEADER’ for 3 years

glutide Effect and Action in Diabetes:
ugtion of cardjovascular outcore Resul . .
E‘f\?: cardlovascu"iar; facE: major adverse cardiovascular event.

Presented at the American Diabetes Association 76t Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA.



Number needed to treat to prevent one patient death
across major trials in patients with high CV risk

Simvastatin? Ramipril? Empagliflozin
for 5.4 years for 5 years for 5 years
High CV risk High CV risk T2DM with high CV risk
5% diabetes, 26% hypertension 38% diabetes, 46% hypertension 92% hypertension
Pre-ACEI/ARB era >80% ACEI/ARB
. . ...... . )
1994 2000 2015

rs. Lancet 1994; 344: 1383-89. http://www.trialresultscenter.org/study2590-4S.htm;
J Med 2000;342:145-53, EBM2000:;5:47.

31


http://www.trialresultscenter.org/study2590-4S.htm
http://www.trialresultscenter.org/study2590-4S.htm
http://www.trialresultscenter.org/study2590-4S.htm
http://www.trialresultscenter.org/study2590-4S.htm
http://www.trialresultscenter.org/study2590-4S.htm
http://www.trialresultscenter.org/study2606-HOPE.htm
http://www.trialresultscenter.org/study2606-HOPE.htm
http://www.trialresultscenter.org/study2606-HOPE.htm
http://www.trialresultscenter.org/study2606-HOPE.htm

Glucose-lowering medication in type 2 diabetes: overall approach.

SGLT2i with evidence of reducing
HF and/or CKD progression in

SGLT2i with

G6LP-1RA proven CVD CVOTs if e6FR adequate®
with proven benefit', pocesanens P o 1
CVD benefit' if EGFRQ’ I SGLT2i not tolerated or
adequat contraindicated or if eGFR less
Yaxa TR than adequate?add 6LP-1 RA
aTIoI OIX'TMA with proven CVD benefit
an 1.8 - &
I HbA,, above target If HbA,_ above target

If further intensification is required or « Avoid TZD in the setting of HF
patient is now unable fo tolerate

6LP-1 RA and/or SGLT2i, choose Choos agents demonstrating CV safety:
agents demonstrating CV safety: » Consider adding the other class
. with proven CVD benefit'
Consider adding ﬂle_ nﬂ)er class « DPP-4i {notsaxagligtn inthe seting
(GLP-1 RA or SGLT2i) with proven :
of HF (if not on GLP-1 RA)
CVD benefit + Basal lnsuli’
« DPP-4i if not on 6LP-1 RA L & "
» Basalinsulin'
o TI0°
. su‘

Melanie J. Davies et al. Dia Care 2018;41:2669-2701

American
Diabetes
©2018 by American Diabetes Association . Association.



2018 ACC Expert Consensus Decision Pathway on
Novel Therapies for Cardiovascular Risk Reduction

in Patients With Type 2 Diabetes and Atherosclerotic Cardiovascular Disease

2018 ACC Expert Consensus Decision Pathway on Novel Therapies for Cardiovascular Risk Reduction in Patients Witt

Pathway Summary Graphic

[Patient has T2D* and established clinical ASCVD. }

Address concurrently.

an 10,25 oag'ma,1.8 nniop'l :yaxa

Guideline-directed medical therapy Consider addition of an SGLT2
(lifestyle, antiplatelet, blood pressure, inhibitor or GLP-1RA with
lipids) and glucose-lowering demonstrated CV
therapy (metformin). outcome benefit.
pre— Initiate clincian-patient discussion. —

l

[ No additional action ] [ SGLT2 inhibitor

taken at this time selected ’ [ GLP-1RA selected }

*Most trials of SGLT2i and GLP-1RA required baseline A1C 27% (Example: EXSCEL Trial
required HbAlc = 6.5%), and most patients were already on metformin as first-line therapy if
tolerated and not contraindicated

Abbreviations: ASCVD = atherosclerotic cardiovascular disease; CV = cardiovascular;
GLP-1RA = glucagon-like peptide-1 receptor agonist; SGLT2 = sodium-glucose cotransporter-2;
T20D = type 2 diabetes.

CimTirA

JACC (Journal of the American College of Cardiology), 2018-12-18, Volume 72, Issue 24, Pages 3200-3223,

2018 American College of Cardiology Foundation
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2018 ACC Expert Consensus Decision Pathway on Novel Therapies for Cardiovascular Risk Reduction in Patients With ...

Top of Aficle  cmEe =L
Should | Recommend an SGLT2 Inhibitor or a GLP-1RA for My Patient? P w

Consider Using an|SGLT2 Inhibitor First Mhen Patient and Consider Using a|GLP-1RA First When
Clinician Priorities Include: Patient and Clinician Prionties Include:
Reducing MACE and CV death Reducing MACE and CV death
Preventing heart failure hmspitalizatior] Substantial weight loss

Reducing blood pressure Once weekly (subcutaneous) dosing

Orally administered therapies Therapy when eGFR fconsistently

<45 mlimin/1. 73 m 2

Consider alternative agents if: Consider alternative agents if:
= Significant CKD - = Persistent nausea, even at low doses
» History of prior amputation, severe peripheral arterial = History of pancreatitis

disease, neuropathy, or diabetic foot ulcers (avoid canagliflozin) ) _
= History of gastroparesis

= History of recurrent genital candidiasis ) .
= History of MEN2 or medullary thyroid

= History of diabetic ketoacidosis cancer

= History of osteoporosis (avoid canagliflozin) = History of proliferative retinopathy
(semaglutide)

JACC (Journal of the American College of Cardiology), 2018-12-18, Volume 72, Issue 24, Pages 3200-3223,
2018 American College of Cardiology Foundation
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