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GLP-1: un ampio spettro di azioni biologiche
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CV effects of incretins
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Effects of GLP-1 on atherosclerosis
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Myocardial effect of GLP 1

Potential GLP-1-mediated actions in atrial and ventricular cardiac

myocytes

Ussher JR, Am J Physiol Heart Circ Physiol. 2014



GLP-1 receptor activation and Epac?2 link atrial
natriuretic peptide secretion to control of blood
pressure
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Effects of rGLP-1 on cardiac function in dogs
with pacing-induced dilated cardiomyopathy
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Effects of liraglutide pretreatment on infarct
size in mice with experimental Ml
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Exenatide reduces infarct size and improves cardiac
function in a porcine model of ischemia and reperfusion
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Effects of GLP-1 in patients with AMI and LV
dysftunction after successful reperfusion
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GLP-1 infusion improves LV ejection fraction and
functional status in non diabetic patients with CHF
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Risk of CVD events in T2DM patients treated with
exenatide: a retrospective analysis of the LifeLink
database
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The effects of GLP-1 based therapies on: BNP,

hsCRP and PAl-
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Changes in cardio-metabolic parameters with
liraglutide: 18-month prospective, real-world study
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ORIGINAL ARTICLE

Lixisenatide in Patients with Type 2 Diabetes
and Acute Coronary Syndrome
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ORIGINAL ARTICLE

Liraglutide and Cardiovascular Outcomes
in Type 2 Diabetes
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C Monfatal Myocardial Infarction
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LEADER Study

Anti-hyperglycemic medication at baseline
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LEADER Study

Anti-hyperglycemic medications introduced during trial
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DPP-4: dipeptidyl peptidase-4; GLP-1RA: glucagon-like peptide-1 receptor agonist; SGLT-2: sodium-glucose co-transporter-2; TZD: thiazolidinedione.
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LEADER Study
Hypoglycemia

Rate ratio
(95% Cl) p-value
Confirmed hypoglycemia (PG = 56 mg/dL) g 0.80 (0.74-0.88) <0.001
Severe hypoglycemia (assistance required) —eo— 0.69 (0.51-0.93) 0.016
0.5 1 1.5
Rate ratio (95% Cl)
Favor; Liraglutide Favors F’Iacebo

Confirmed hypoglycemia was defined as plasma glucose level of less than 56 mg per deciliter (3.1 mmol per liter) or a severe
event. Severe hypoglycemia was defined as hypoglycemia for which the patient required assistance from a third party. Analyzed
using a negative binomial regression model.

Cl: confidence interval; PG: plasma glucose.

Marso SP et al N EnglJ Med. 2016 Sep 15. [Epub ahead of print]



Hypoglycaemia and CV morbidity
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Hypoglycaemia and CV morbidity
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Hypoglycemic events and increased risk of acute
cardiovascular events in T2DM patients
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Semaglutide and CV risk

SUSTAIN-6 trial
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EXSCEL Study: Primary Composite Cardiovascular Outcome
Intention-to-Treat Analysis for Non-inferiority and Superiority
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Holman RR et al. N Engl J Med. 2017 Sep 28;377(13):1228-1239



Primary Composite Cardiovascular Outcome
ntention-to-Treat Analysis

Exenatide Placebo

N=7356 N=7396 Hazard Ratio 95% CI P value
839 (11.4%) 905 (12.2%) =001
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MACE —— 0.91 0.83,1.00 0.061 y
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All-Cause Mortality
Intention-to-Treat Analysis

100
1 Exenatide [507 / 7356] HR(95%Cl) 0.86(0.77,0.97)
' — — — - Placebo [584 / 7396]
P value 0.016
go- 57
§ 12
=
g 60 - 9
Ll
c
m
£ 6
2
v -
2 40 4
Q
+—
(]
o 0
20 -
0 — T T T T T T T T T T
0 1 2 3 4 5
Years from Randomization
No at Risk
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Two Broad Categories of Clinical Trial Designs

» In 1967, Schwartz and Lellouch differentiated clinical trials into pragmatic versus explanatory approaches.!
» There is a continuum rather than a dichotomy between the two approaches.?

Key Differences Between Trials With Explanatory and Pragmatic Designs*

Evaluates if a treatment will work under

SRS optimal conditions

Validity High internal validity?

Sample size Smaller

Patient population Homogenous, highly selected
Design/setting Sophisticated desiger:“\//;/ri(t):nvzzlr:;defined controlled
Intervention Comparison to placebo

Phase of trial Mostly Phase Il to 11l

Indirect—little effort to match trial design to the usual

Relevance to practice . o . .
P setting in which intervention will be used

aAbility to determine cause-effect relationships; PAbility to generalize the results in extended populations and clinical settings.

Evaluates if a treatment will work under
routine practice conditions

High external validity®
Larger

Heterogeneous, little or no selection
Simple design with broad diverse setting

Comparison to usual care/standard of care

Mostly Phase IV

Direct—trial designed to match the setting in which
intervention will be used

1. Schwartz D et al. J Chronic Dis 1967;20:637-648;

2. Zwarenstein M et al. BMJ. 2008;337: a2390;

3. Patsopoulos NA. Dialogues Clin Neurosci. 2011;13:217-224;
4. Alford L. NZ J Physiother. 2007;35:12-16.



EXSCEL (Pragmatic Trial) Versus LEADER (Exploratory Trial)
I e v e

Study design

Pragmatic,

andomized, parallel-group, placebo-controlled,

international trial

T2DM patients 318 years, HBA1c 6.5% to 10%,

Iv_vith or without CV risk factors or prior CV events |

* Key exclusion: TIDM; history of ketoacidosis, gastroparesis,
pancreatitis; prior/current GLP-1 RA use; planned/anticipated
revascularization procedure; pregnancy; ESRD or eGFR <30

mL/min/1.73m?; familial/personal history of medullary thyroid
cancer or MEN2 or baseline calcitonin level >40 ng/L

Population

Study treatments EQW 2 mg + :Isual care? OR

Placebo QW # usual care?

Randomized, double-blind, placebo-controlled, multicenter,
international trial

T2DM patients, HbAlc >7.0%, >50 years with CVD or 260 years with 1

or more CV risk factors

* Key exclusion: TIDM; use of GLP-1 RApramIintide, rapid-
acting insulin; familial/personal history of MEN2 or medullary
thyroid cancer, acute coronary or cerebrovascular event (<14 days);
calcitonin =50 ng/L; end-stage liver disease; current continuous
renal replacement therapy

2-week run-in period v{ith daily placebo injections followed by:

Liraglutide 0.6 to 1.8 mg QD + standard of care® OR
Placebo QD + standard of care®

Any glucose-lowering agent such as insulin, TZD, SU, a-Gl,

Add-on glycemic therapy DPP-4i or SGLT-2i

Insulin, TZD, SU, or a-Gl

Patients, N 14,752

Study duration 1360 confirmed primary composite CV endpoint events

Primary CV endpoint Composite of

* CVdeath

* Nonfatal Ml

* Nonfatal stroke

9340
60 months (max) + 2611 primary composite CV endpoint events

Composite of

* CVdeath

* Nonfatal Ml

* Nonfatal stroke

aPatients were managed by their usual care provider and treated according to local standards of care for diabetes and cardiovascular risk factor management; °Standard of care guidelines were developed by the LEADER global expert panel and national
study Ieaders in partlapatlng countries and included a protocol for the treatment of risk factors and concomitant use of medications.

LL,. oD _ oo Lol i

Pl Lol s Wi *’ | FalWin ™| 1 _l Y=Y = T, - W 43 ] 4 nl—\m Vol wl = W H C AL g PR m “
GLP-1 RA %Iucagon like peptlde 1 receptor agonlst HbA1c = glycated hemoglobin; MEN2 = multiple “endocrine neoplasia type 2; Ml = myocardial m?arctlon, QW = once weekly, SGLT-2i = sodium-glucose co- transporter-2 inhibitor; SU = sulfonylurea; TLDM
= type 1 diabetes mellitus; T2DM = type 2 diabetes mellltus, TZD = thiazolidinedione.

1. Holman RR et al. Article and supplementary appendix. Am Heart J. 2016;174:103-110; 2. Mentz RJ et al. Am Heart J. 2017;187:1-9; 3. Marso SP et al. Article, online protocol, and supplementary appendix. N Engl J Med. 2016; 375:311-322;
4. Marso SP et al. Am Heart J. 2013;166:823-830.e5.



US Patients With T2DM Who Meet the Eligibility Criteria
for GLP-1 RA CVOTs!

100% -
EXSCEL — a pragmatic study — was the most inclusive trial and would
90% - have allowed 47% of patients with T2DM to be enrolled?
80%
The pragmatic design and broad inclusion criteria of the EXSCEL trial is
70% - - : _ o2
highly applicable to the real-world setting
;\? 60% -
..2 50% 47% EXSCEL is a randomized, placebo-controlled, multinational clinical trial
@ that enrolled 14,752 patients, and is the largest and most inclusive
5 10% CVOT in the GLP-1 RA class to date?
30% -
22%
20% - 16%
’ 13% 12%
10% - 8% 6%
0% T T T T T T
EXSCEL REWIND FREEDOM-CVO LEADER SUSTAIN-6 HARMONY ELIXA

CVOT = cardiovascular outcomes trial; GLP-1 RA = glucagon-like peptide-1 receptor agonist; T2DM = type 2 diabetes mellitus.
1. Wittbrodt ET et al. Poster presented at: 77t American Diabetes Association Scientific Sessions; June 9-13, 2017; San Diego, CA. Poster 1515-P; 2. Mentz RJ et al. Am Heart J. 2017;187:1-9.



Conclusioni

* La malattia cardiovascolare e la causa piu frequente di morbilita e
mortalita nel paziente affetto da diabete mellito di tipo 2

* || GLP-1 svolge importanti effetti cardiovascolari dimostrati sia in
modelli sperimentali sia nellluomo

* Nei CVOT i GLP-1 RA si sono dimostrati superiori al placebo nella
protezione cardiovascolare e nella riduzione della mortalita
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