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TERAPIA CON ANALOGHI DEL GLP = -1

Protezione CV e renale
Uso negli anziani + 75 anni
Uso fino a GFR 15 ml/ min

In sostituzione del Basal/ Bolus
Insulinico

Neuroprotezione

Recupero della massa magra
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Il binomio glicemia/insulina
é Su perato Enrico Solcia

eédagl | ann.i 070,
ma non ce ne siamo accorti. /

Grimelius L., Capella C, Buffa R,PolakJM, Pearse AG, Solcia E
Cytochemical and ultrastructural differentiation of enteroglucagon and pancreatic -type glucagon cells of
gastrointestinal tract

Virchows Arch Cell Pathol 20:217-228,1976.

Ohneda A, Horigome K, KayY, Habashi H, Ishii S,Yagamata S

Purification of canine gut glucagon -like immunoreactivity (GLI) and its insulin releasing activity .
Horm Metab Res 8:170-174,1976.
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The physiology of Glucagon—like Peptide 1

PRSP S S Y S ——— Prohormone convertase 2

Gut/ Brain | oLp2 Prohormone convertase 1/3
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Holst JJ, Physiol Rev 87: 14091 1439, 2007



PREHISTORY OF GLP -1 HISTORY OF GLP-1-RA

Discovered as GLP1 mimetics and Liraglutid
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POSITION STATEMENT

Farmaci ipoglicemizzanti, malattie cardiovascolari e renali

sottostante, liraglutide e empagliflozin hanno dimostrato di essere in grado modificare la storia naturale del
diabete tipo 2 in presenza di pregressa malattia cardiovascolare. Si tratta di un risultato molto rilevante con
notevoli ricadute clinico-assistenziali. Basti considerare, infatti, che in Italia su una popolazione di circa 3,5
milioni di persone con diabete tipo 2 (33), la prevalenza di malattia cardiovascolare pregressa é pari a circa
il 20% (34) e, in soggetti con pregressa malattia cardiovascolare, l'incidenza di eventi coronarici & pari a
72.7 per 1000 persone-anno negli uomini e 32.5 per 1000 persone-anno nelle donne (35) e lincidenza di
eventi cerebrovascolari e pari a 13.7 per 1000 persone-anno negli uomini e 10.8 per 1000 persone-anno
nelle donne (36).




GLP-1 RECEPTORIS EXPRESSEDIN MIOCARDIOCYTES AND VASCULAR CELLS

Miocardiocytes Endocardium Endothelium + VSMC

-

Ban K, Circulation 117:2340, 2008
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Endocrine . 2017 Sep 11. doi:10.1007/s12020 -017-1418-y. [ Epub ahead of print]
TYPE 2 DIABETES AND CARDIOVASCULAR PREVENTION: THE DOGMAS DISPUT =D}

Giugliano D, Maiorino M, Bellastella G, Esposito K.
Section of Endocrinology and Diabetes, Department of Medical, Surgical, Neurological, Metabolic Sciences and
Aging, L. Vanvitelli University, Naples, Italy. dario.giugliano@unicampania.it

Section of Endocrinology and Diabetes, Department of Medical, Surgical, Neurological, Metabolic Sciences and
Aging, L. Vanvitelli University, Naples, Italy.

The drugs used to reduce glucose levels in patients with

type 2 diabetes seem important for the ultimate

cardiovascular outcome: the combination of intensive

glycemic control, when safely attainable, with newer

diabetes drugs ( empagliflozin , canaglifiozin , liraglutide |,
and semaglutide ) may decrease the incidence of MACE,
nephropathy and retinopathy. Moreover, depending on the

drug used, CV mortality and heart failure may also be
rediiced



CV effects of GLP1-RA

GLP-1 receptor agonists

v
I GLP-1 receptor activationl
l’ Improved endothelial
Reduction of body function

weight j T \

Endothelial- Reduced Improved
dependent monocyte endothelial
vasodilatation adhesion viability

Improved Reduction of
lipid profile blood pressure
4

Myocardial Improved

— Reduction of protection cardiac
Glucose lowering in atherogenesis from ischemia function

Type 2 Diabetes l

Reduction of cardiovascular events

M. Monami, |l. Dicembrini, C. Nardini, |. Fiordelli, E. Mannucci,
Diabetes Obes Metab. 2014; 16:38-47




NATIVE GLP -1 HAS LIMITED CLINICAL VALUE BECAUSE OF ITS SHORT HAL F-LIFE

DPP-IV . ©
" ' Rl Human ileum,
GLP-1 producing

L-cells

Capillaries,
Di-Peptidyl
Peptidase-1V
37 ' | (DPP-1V)

High clearance (i.v. bolus 2.5 825.0

Enzymatic cleavage .
| t,, = 1.502.1 minutes
(4 19 |/m|n) nm0|/|)

Adapted from Vilsbgll etal.J Clin Endocrinol Metab 2003;88:220 1 224.



GLP1 nativo

Lixisenatide 1 Liraglutide 23

His .Glu Gly Thr Phe Thr Ser agp , His Ala Glu Gly Thr Phe Thr Ser agp

C-16 Val
Fatty acid

Ser

Glu

Ser
.. Ala..Gm... Lys Ala Ala GIn Gly Glu Leu Tyr Ser
Phe

Phe

- @ - 80~ 0~ HH0000666666 o s 1t v @) v

A 50% amino acid A 97% amino acid homology
homology to human GLP -1 to human GLP -1

ATy, 2.7 1 4.3 hours A T, 13 hours

GLP-1: glucagon -like peptide -1.
1. Lyxumia . Summary of Product Characteristics; 2. Victoza . Summary of Product Characteristics; 3. Christensen et al. IDrugs 2009;12:5038513.




LIRAGLUTIDE HAS MULTIPLE DIRECT EFFECTS ON
HUMAN PHYSIOLOGY !
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1. Holst JJ et al.Trends Mol Med 2008;14:1618168; 2. Flint A et al. Adv Ther 2011;28:2133226; 3. Degn K et al. Diabetes 2004;53:118781194; 4. Baggio LL, Drucker DJ. Gastroenterology 2007;132:2131 2157; 5.
Horowitz M et al. Diabetes ResClin Pract2012;97:258 266; 6. Niswender K et al. Diabetes Obes Metab 2013;15:42 54; 7. Fonseca V et al. Diabetes 2010;59(Suppl 1):A79 (296-OR); 8. Meier JJ et al. Nat Rev

Endocrinol 2012;8:7286742
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Baseline characteristics

(mean £ SD unless stated)

Liraglutide (N=4668) Placebo (N=4672)

Male sex, N (%) 3011 (64.5) 2992 (64.0)

Age, years 642+ 7.2 644+ 7.2

Diabetes duration, years 12.8 £ 8.0 129+ 8.1

HbA ., % 87+ 186 87+ 15

BMI, kg/m? 325+ 6.3 325+ 6.3

Body weight, kg 919+ 21.2 916 + 20.8

Systolic blood pressure, mmHg 1359+ 17.8 1359+ 17.7

Diastolic blood pressure, mmHg 77.2 1 10.3 77.0 £ 10.1

Heart failure*, N (%) 835(17.9) 832(17.8)

*Heart failure includes New York Heart Association class I, Il and IlI
BMI: body mass index; HbA,.: glycated hemoglobin; SD: standard deviation

Marso SP et al. N Engl J Med 2016;375:311i 322
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Marso SP et al. N Engl J Med 2016;375:311i 322
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J.B. Halter et Al.
Diabetes. 2014 Aug; 63(8): 2578 02589.

B Very Healthy
@ Intermediate
@ Difficult to Implement

[72)
—
S
5]
—
=
<P
>
<

= Uncertain Benefit

40% 28% 19%

0 1 2 3 4 - - 7
Number of Older Adults with Diabetes (millions)

Heterogeneity in health status among patients with diabetes, based on data from the Health
and Retirement Study of people over age 50. People with known diabetes were assigned to
one of four mutually exclusive categories.

A Very Healthy group  with no comorbidities; with
comorbidities constrained to osteoarthritis and hypertension, and with no functional
impairments;

and/or any one of the following: mild cognitive impairment, poor vision, two or
more minor functional due to multiple comorbidities impairments; and
from intensive diabetes management due to having the poorest health
status, with one or more of the following: moderate -to-severe cognitive impairment, two or
more major functional dependencies, and/or residence in along -term nursing facility.
As the Health and Retirement Study is a U.S. population -based survey, the y-axis estimates the
total number of people in the U.S. over age 50 with diabetes in each category.



N Engl J Med. 2016 Jul 28;375(4):31122.

LIRAGLUTIDE AND CARDIOVASCULAR OUTCOMES IN TYPE 2 DIABETES. LEADER CLINICAL TRIAL
Marso SP, Daniels GH, Brown-Frandsen K, Kristensen P, Mann JENauck MA, Nissen SE,Pocock S,Poulter NR,Ravn LS, Steinberg WM, Stockner M,
Zinman B, Bergenstal RM, Buse JB; LEADER Steering Committee; LEADER Trial Investigators. Collaborators (2255)

BACKGROUND:

The cardiovascular effect of liraglutide , a glucagon -like peptide 1 analogue, when added to standard care in patients with type 2 diabetes,
remains unknown.

METHODS:

In this double -blind trial, we randomly assigned patients with type 2 diabetes and high cardiovascular risk to receive liraglutide or placebo.
The primary composite outcome in the time -to-event analysis was the first occurrence of death from cardiovascular causes, nonfat al myocardial
infarction, or nonfatal stroke. The primary hypothesis was that liraglutide would be noninferior to placebo with regard to the primary outcome,
with a margin of 1.30 for the upper boundary of the 95% confidence interval of the hazard ratio. No adjustments for multiplic ity were
performed for the prespecified exploratory outcomes.

RESULTS:

A total of 9340 patients underwent randomization. The median follow -up was 3.8 years. The primary outcome occurred in significan tly fewer
patients in the liraglutide group (608 of 4668 patients [13.0%)]) than in the placebo group (694 of 4672 [14.9%]) (hazard ratio, 0.87; 95%
confidence interval [CI], 0.78 to 0.97; P<0.001 for noninferiority ; P=0.01 for superiority). Fewer patients died from cardiovascular causes in the
liraglutide group (219 patients [4.7%)]) than in the placebo group (278 [6.0%]) (hazard ratio, 0.78; 95% CI, 0.66 to 0.93; P=0.007). Ther ate of
death from any cause was lower in the liraglutide group (381 patients [8.2%]) than in the placebo group (447 [9.6%]) (hazard ratio, 0.85; 95%
Cl,0.74 to 0.97; P=0.02). The rates of nonfatal myocardial infarction, nonfatal stroke, and hospitalization for heart failur e were nonsignificantly
lower in the liraglutide group than in the placebo group. The most common adverse events leading to the discontinuation of liraglutide were
gastrointestinal events. The incidence of pancreatitis was nonsignificantly lower in the liraglutide group than in the placebo group.
CONCLUSIONS:

In the time -to-event analysis, the rate of the first occurrence of death from cardiovascular causes, nonfatal myocardial infarct ion, or
nonfatal stroke among patients with type 2 diabetes mellitus was lower with liraglutide than with placebo.

(Funded by Novo Nordisk and the National Institutes of Health; LEADER ClinicalTrials.gov number, NCT01179048.).



Severe hypoglycemia over time

65 - Placebo
60 4

55 J
50 4
45
40 4
35 J Liraglutide
30 4
25 -
20 4 Rate ratio: 0.69
15 4 95% Cl: (0.51; 0.93)
10 o p=0.013

Mean number of epilsodes
per 1000 patients

16 20 24 28 32 36 40
Time since randomization(months)

Liraglutide

Number of patients with severe hypoglycemia (%) 114(2.4)

Presented at the American Diabetes Associatidh S@ientific Sessions, Session .June 11 2017, San Diego, CA, USA




Primary outcome

CV death, non-fatal myocardial infarction or non-fatal stroke
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) . Time from randomization (months)
Patients at risk

Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407

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

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




achieved superiority for reducing MACE and also
reduced all-cause mortality in the LEADER trial

13% reduction in 3-point MACE 15% reduction in all-cause death
with compared to placebo with compared to placebo

- Victoza® = Placebo Patients with an - Victoza® = Placebo

Patients! with an

event (%) event (%)

20 - 20 -
Hazard ratio = 0.87 Hazard ratio = 0.85

95% CI (0.78;0.97) 95% CI (0.74,0.97)
15 P=0.01 15 P=0.02

liraglutide

liraglutide

24 30 36 42 48 54
Months

‘Inclusion criteria: Adults above 50 years with type 2 diabetes and established CV disease, above 60 ClI: confidence interval
years with multiple CV factors, HbA;- = 7.0% Source: Marso SP, Daniels GH, Brown-Frandsen K, et al. Liraglutide and cardiovascular

MACE: major adverse cardiovascular events; 3-point MACE comprises cardiovascular death, non-fatal outcomes in type 2 diabetes. The New England journal of medicine. Symposium 3-CT-
myocardial infarction and non-fatal stroke; CI: confidence interval SY24, ADA 2016

Source: Marso SP, Daniels GH, Brown-Frandsen K, et al. Liraglutide and cardiovascular outcomes in type .
2 diabetes. The New England journal of medicine. Symposium 3-CT-SY24, ADA 2016 Marso SP et al. N Engl J Med 2016;375:311+-322
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Efficacy and Safety of Liraglutide
Versus Placebo as Add-on to

Glucose-Lowering Therapy in
Patients With Type 2 Diabetes and
Moderate Renal Impairment
(LIRA-RENAL): A Randomized
Clinical Trial

Diabetes Care 2016;39:222-230 | DOI: 10.2337/dc14-2883

Diabetes Care Volume 39, February 2016
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A Composite Renal Outcome
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Liraglutide 4668 4639 4591 4544 4476 4403 4332 4264 1692 475
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Mann JFE et al, N Eng J Med 2017; August 377:839-848 '570 4508 4437 4353 4268 4182 1662 461

D Continuous Renal-Replacement Therapy
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No. at Risk
Placebo 4672 4645 4590 4527 4454 4370 4299 4227 1699 461
Liraglutide 4668 4640 4596 4547 4484 4416 4349 4282 1710 483




A Estimated GFR

No. at Risk
Placebo
Liraglutide

Mean Estimated GFR
(ml/min/1.73 m?)

A Estimated GFR >90 ml/min/1.73 m2
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80- _
[+ 4 ~N
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_____ b N
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o4 0 THee 7 =
Estimated trial-group ratio at 36 mo, 1.02 (95% Cl, 1.00-1.03) E
604, P=0.01
7
0 | | | | | 0 I | | |
0 6 12 24 36 48 0 6 12 24 36
Months since Randomization Months since Randomization
No. at Risk
4672 4356 4237 3911 363"
4668 4349 4288 4031 3 Mann JFE et al, N Eng J Med 2017; August 377:839-848

B Urinary Albumin-to-Creatinine Ratio
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Ratio

354
304

25+

-
-
-
-

-
-
-
-

204 Liraglutide
154
Estimated trial-group ratio at 36 mo, 0.83 (95% Cl, 0.79-0.88)
109 p<0.001
7
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4578 4167 3934 3686 786
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Placebo 919 865 821 725 663
Lirag|utide 986 912 896 826 754
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The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Semaglutide and Cardiovascular Outcomes
in Patients with Type 2 Diabetes

Steven P. Marso, M.D., Stephen C. Bain, M.D., Agostino Consoli, M.D.,
Freddy G. Eliaschewitz, M.D., Esteban Jédar, M.D., Lawrence A. Leiter, M.D.,

lldiko Lingvay, M.D., M.P.H., M.5.C.S,, Julio Rosenstock, M.D.,
Jochen Seufert, M.D., Ph.D., Mark L. Warren, M.D., Vincent Woo, M.D.,

Oluf Hansen, M.Sc., Anders G. Holst, M.D., Ph.D., Jonas Pettersson, M.D., Ph.D.,
and Tina Vilsbell, M.D., D.M.Sc., for the SUSTAIN-6 Investigators*
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From N Engl ) Med, Marso SP, et al, Semagiutide and Cardiovascular Dutcomes in Patients with Type 2 Diabetes, 375, 1834-1844

Copyright © 2016 Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society.
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JAMA 2017 Oetr 17;318(15):1460-1470.

Effectt of Onall Semagluiide « Comparedd WithhRPlacebo @and d Subcutaneouss Semaglutide e on

Glycemic ¢ Controbinn Patientss Withh Type: 2 Diabetess: A Randomizedd Clinical ] Tuiall.
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COMPAIEMEBTARX AGUONSNGHBASAIS NSINSVANDANGLR GLP-1 RATARGEET
THEUNDERRY NG RAHIORMYSIAIOGY OF DYPEVPRIABBIASETES

GLP-1RA Decreased energy intake
Increased satiety

Inhibition of hepatic  Basal insulin
glucose production

Inhibition of hepatic ~ GLP-1 RA
glucose production

GLP-1RA Glucose-dependent insulin
and glucagon secretion
Insulin synthesis

Insulin receptor Basal insulin
activation

Increased glucose disposal Basal insulin
GLP-1RA Inhibits gastric emptying

GLP-1 RA, glucagon-like peptide -1 receptor agonist
1. Baggio & Drucker. Gastroenterol 2007;132:2131857; 2. Niswender. Postgrad Med 2011;123:27837
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