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Effect of Glucose-Lowering Drugs on 3-Point
MACE* in T2DM Patients =~ %"

Glucose-lowering

Study Year drug HR 95% Cl Pvalue
PROACTIVE 2005 Pioglitazone 0.84 0.72-0.98 0.02
ORIGIN 2012 Insulin glargine 1.02 0.94-1.11 NS
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(S ste)
ELIXA 2015 d&xui%nq@%% 1.02 0.89-1.17 NS
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EMPA-REG (@@?é e\leEmpagllrozm 0.86 0.74 - 0.99 0.038
LEADER 05\’\\ %gie Liraglutide 0.87 0.78-0.97 0.01
SL@FAlN 6 2016 Semag]utide 0.74 0.58-0.95 0.02
CANVAS 2017 Canagliflozin 0.86 0.75-0.97
0.6 1,2

*CV mortality, non-fatal MI, non-fatal stroke
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Effect of GLP-1 RAs on CVD outcome

A Three-point MACE

GLP-1 receptor Placebo Hazard ratio P v.:alue
agonist (95% CI) ;0\09\6‘
ELIXA 400/3034 (13%) 392/3034 (13%) - 1-02 {Daﬂ}l-g’@be\ 0-776
LEADER 608/4668 (13%)  694/4672 (15%) - D-B}W—%&X} 0-015
SUSTAING  108/1648 (7%) 146/1649 (9%) — - X \tc:é;@\%ﬁg,} 0-016
EXSCEL 839/7356 (11%) 905/7396 (12%) - 606\6&\ \-33-14::4:}} 0-061
Overall =) N\ é\d\\an-gn (0-82-0-99) 0-033
Test for heterogeneity: p=0-11, I’=50% R (\\le‘e G
oY e |
B cCardiovascular mortality %P?\ (Gga
GLP-1 receptor Placeo G\O 6\ ‘5\9 Hazard ratio p value
agonist GO ) Of\q\(\ (95% Cl)
ELIXA 156/3034 ESD/QRP?\ (%&3%34 (5%) —J— 0-98 (0-78-1-22) 0-85
LEADER 119;46,\@@%]\6\@2?3 14672 (6%) — - 0-78 (0-66-0-93) 0-007
SUSTAIN 6 ; é@a&% 9‘58 A46/1649 (3%) 0-98 (0-65-1-48) 0-92
EXSCEL NG Q¥@(?§§’6 (5%) 383/7396 (5%) | 0-88 (0-76-1-02) 0-096
Dy,sgns C=-) 0-87 (0-79-0-96)  0-007
ﬂ\st for heterogeneity: p=0-43, '=0%
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Effect of GLP-1 RAs on CVD outcome

C Fatal and non-fatal myocardial infarction

GLP-1 receptor Placebo Hazard ratio P \<.8|,I.IE

agonist (95% Cl) Q\O\Og
ELIXA 270/3034 (9%) 261/3034 (9%) 1.03 {D-B?d&% 071
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Overall 29 59" 0.94(0-86-1.03) 018
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agonist C O o 0(\g\ (95% CI)
ELIXA 211/3034 &\&P‘Y&e@é\ﬂgnm (7%) — 0-94 (0-78-1-13) 0-50
LEADER 331;.%@@ (eﬂé'}\’& A47/4672 (10%) —- 0-85 (0-74-0-97) 0-020
SUSTAIN 6 (@Qﬂ&\&giﬁ%j 60/1649 (4%) - 1-05 (0-74-1-50) 0-79
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W ( - > 0-88 (0-81-0-95) 0-002
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UKPS 23: Risk Factors for CHD
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Adjusted Hazard Ratios for Outcomes, According to Age Category and Number of
Risk-Factor Variables outside Target Ranges (HbAlc, LDL, Aloum., BP, smoke)

A Excess Mortality in Relation to Range of Risk-Factor Control B Excess Acute Myocardial Infarction in Relation to Range of \oQ
;o (95O, Risk-Factor Control ard Ratin [Q59% CR o\

Control
=80 yr
=65 to <80 yr
=55 to <65 yr
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No risk factors
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=55 to <65 yr
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0.94 (0.88—1.00)
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The Potential Mechanisms of Cardiovascular Benefits of
Glucagon-like Peptide-1 Receptor Agonists
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Relative Importance of Risk Factors for Predicting Death from Any Cause, Acute
Myocardial Infarction, Stroke, and Hospitalization for Heart Failure among

Patients with Type 2 Diabetes, with or without Preexisting Conditions

A Death from Any Cause

Smoking

Physical actiwvity

Marital status

Glycated hemaoglobin
Lipid-lowering medication
Estimated GFR
Body-mass index

Imncorme

Heart failure

Coronary heart disease
Systolic blood pressure
Albuminuria

Education

Duration of diabetes
Irmirmigramt

LDL cholesterol

Diastolic blood pressure
Blood-pressure medicatio

All Patients

C Stroke

- Glycated hemoglabin

Systolic blood pressure
Duration of diabetes
Physical actiwity

Agrial fibrillation !
Income ‘
Marital status
Smoking
Estimated GF

Lipid- |D

@‘5“
Edlca

$

DDO'D 0-005 U-Cll'l:l U--EIIS 0020

-

Increasing Importance \OQ

o©

5
% 5\ Q(‘

\(\6\6

- Glycated hemoglobin

Systolic blood pressure
LDL cholesterol
Physical activity
Smoking

Duration of diabetes
Estimated GFR
Imcorme
Diastolic b

Heart f .
A “a%
tatus

cation
Albumlnurla
Lipid-lowering medication
lrmirmigrant
Atrial fibrillation
Body-rmass index

B Acute Myocardial Infarction

ssure medication

:

¥
O.O00

1 RE

T T L
0005 0010 0015 Q.020

Increasing lmportance

Rawshani A et al. N Engl J Med 2018;379:633-644

B-Iood
e

ster
lic pressure
$E:hdex
ure

|nur|a
uca‘tlor‘l

Go8
O S

) Yimmigrant

1 RZ

T T
0,005 0.010 0.015

Increasing Importance

D Heart Failure

Atrial fibrillation
Body-mass index

Physical actiwvity
Estimated GFR

Glycated hemoglobin
Coronary heart disease
Incorme

Duration of diabetes
Blood-pressure medication
Systolic blood pressure
Diastolic blood pressure
Marital status

Smaoking

Education

Lipid-lowering medication
Alburminuria

All Patients

LDL cholesterol
Irmmigramt

O

I

1 R2

T T
0.010 Q.020 030

Increasing lmportance




Association between Levels of Glycated Hemoglobin, Systolic Blood Pressure, and
LDL Cholesterol and Death from Any Cause, Acute Myocardial Infarction, Stroke,

and Heart Failure in Patients with Type 2 Diabetes.
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B Acute Myocardial Infarction
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Quale riduzione del rischio cardiovascolare e stata
ottenuta con il trattamento intensivo della 3°
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Residual vascular risk for macrovascolar complications in type 2
diabetic patients, as reported in randomized controlled trials that
compared more intensive glucose control vs less intensive glucQoge‘
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Leader: Estimated mean values from randomization to
end of trial for glycated hemoglobin
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Glycated Hemoglobin and Body Weight in SUSTAIN 6
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GLP-1 receptor agonists: glucose control

Impact on HbA . e\o\o@@‘

Liraglutide Semaglutide

Treatment diff ' 1reatment diff Treatment diff
- 0.4% 1 - 0.7% - 0.5%
(95% Cl — 0.45; — ¢.34) (95% CIl -0.80 ; -0.52) (95% Cl — 0.57; — 0.50)
£<0.001 p<0.001 p<0.001

Marso S P et al N Eng! J Med 2016, 375.311 Holman R et al N Engl J Med 2017, 1228
Marso S P et al N Eng! J Med 2016, 375:1834 Hernandez A F et al N Engl J Med 2018; 302:1519



Magnitude of cardioprotection and HbAlc lowering

with GLP-1 receptor agonists

Taylor SI. GLP-1 receptor agonists: differentiation within the class. Lancet 2018
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Albiglutide and cardiovascular outcomes in patients with
type 2 diabetes and cardiovascular disease (Harmo ny\o@
Outcomes): a double-blind, randomised placebg-e%zﬁntrolled
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Magnitude of cardioprotection and HbAlc lowering
with GLP-1 receptor agonists

Taylor SI. GLP-1 receptor agonists: differentiation within the class. Lancet 2018
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GLP-1 targets multiple organs to improve glucose
control in T2DM
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The Potential Mechanisms of Cardiovascular Benefits of
Glucagon-like Peptide-1 Receptor Agonists
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Quali sono gli effetti degli analoghi del GLP-1
sull’assetto lipidico? e
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GLP-1 receptor agonists: impact on blood lipids ;-
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GLP-1 receptor agonists
Impact on blood lipids

Small decrease

s 700
Small decrease Smal decrrase LDL-C and TGs

TC,LDL-Cand TGs | £ 7C. LDL-C and TGs

HDL-C
No information

Smallincreage 51 Small increase
HUC-C HOL-C

Marso S P et ol N EnglJ Med 2016, 375311  Holman R el ol N Engl J Med 2017, 1220
Marso § P et al N EnglJ Med 2016 3751834  Hemandez A F et al N Engl J Med 2018 392 1519




The Potential Mechanisms of Cardiovascular Benefits of
Glucagon-like Peptide-1 Receptor Agonists

\6‘06
METABOLIC ‘ QVASCULAR

1 Glucose o‘
e
Nl . :
1 Cardiac Ischemia \
1 Atherosclerosis \

Potential
Cardiova
effegtSot GRP>

LDL Cholesterol \@ rocen
BT oo e
Y o agonists

1 Body weight
Visceral fat

1 Blood Pressure \



Anti-Atherosclerotic potential of GLP-1 action
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GLP-1R-Dependent Intracellular Signal Pathways in the Cardiomyocyte
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Potential Role of Epicardial Adipose Tissue in the Heart

Obesity and other chronic systemic inflammatory disorders
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Epicardial Adipose Tissue Mediates the Effect of Chronic Systemic
Inflammatory Disorders to Cause Coronary Atherosclerosis, Atrial
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Metabolic pathways associated to GLP-1R and GLP-2R levels in
EAT from CAD patients
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Epicardial fat thickness (yellow filling between the white arrows)
before (on the left) and after 3 months of liraglutide combined

with metformin treatment (on the right) in the same patier%te\o\o@\a'
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Quali sono gli effetti degli analoghi del GLP-1
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SUSTAIN-6 - Systolic Blood Pressure
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Meta-analysis of Change in Systolic (top) and Diastolic Blood Pressure
(mmHg) in T2DM Patients Treated with GLP1-Ra

Mean change
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(standard deviation)
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Bergensthal 2010 160 166 -3.2(12.7) 0.8(12.7) —-— 8. ?2 24)
Bunck 2009 36 33 -3.5(12.8) 0.9 (18.0) : \%3 to -3.03)
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Effects of glucagon-ike peptide 1 (GLP-1) and GLP-1 receptor
agonists (GLP-1RAs) on renal haemodynamics in diabetes
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Effect of 3h GLP-1 infusion on Urine Fluid and
Electrolyte Output in Healthy Subjects
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Diabetes activates proximal tuble NH3 and enhances
sodium reabsorption
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Postulated tubuloglomerular feedback (TGF) mechanism
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NHE-dependent pathways that may underlie the interplay of the
pathogenesis of heart failure and diabetes

Progression of heart failure ‘06\0\09\
/ \ 6(\\0‘\6
. L. \\6\\0(\\0\\6 \\
Cardiac hypertrophy, Renal soaiys? @é\d\

injury, fibrosis ref P\\2
o géo\a’s“% i
- - 6
. Norepinephrine i~ ‘-\:‘1 NHET r hear

Angiotensin Q
&) and vasculature
i Aldosterone é@ﬁ% ~-

ilvai R\
E;"’”'{f'“ Moy _ﬂ NHE3 in kidney

do  Ne T ‘
e\)a@"\z\,e@%a’ red insulin Microvascular and
w2 e & sensivity macrovascular
R complications

Worsening glycenmia

N

Progression of diabetes
Circulation. 2017;136:1548-15509.



Sodium-Hydrogen Exchange Inhibition by Cariporide to Reduce
the Risk of Ischemic Cardiac Events in Patients Undergoing X
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Effects of diabetes treatments on NHE-dependent pathways.
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In conclusione....
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