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Years of life lost2

Type 2 diabetes is associated with a decrease in life
expectancy from CV causes
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RCTs di trattamento intensivo
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Diabetes and Cardiovascular Disease: o

The Perfect _Storm

The NEW ENGLAND
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Effect of Rosiglitazone on the Risk of Myocardial Infarction 6
and Death from Cardiovascular Causes GG

Stewen E, Nissen, M.D., and Kathy Wolski, M.P.H %\$ e 6\
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2008: Il mandato FDA/CHMP
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“Gli sponsor sono tenuti a dimostrare che una nuova terapia antldlaben(\q@\?on aumenta
il rischio CV in misurainaccettabile.”
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Confronto di eventi CV tra Prodotto Sperimentale (PS) e controllo — attré eta-analisi di studi di
Fase 2/3 o un ampio RCT - per mostrare: ,()\\0 \6\\
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Cl per HR Conclusione
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>1.3t0<1.8 G\P\Ak{go%ssna di uno studio clinico post marketing che dimostri
un HR<1.3
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Fooe‘and Drug Administration. 2008. Guidance for industry. Diabetes mellitus — evaluating cardiovascular risk in new antidiabetic therapies to treat type 2 diabetes. Food and Drug Administration web
site. Available at: www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCMO071627.pdf. Accessed 17 March 2013



Quale tra queste e la principale
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Considerazioni metodologiche

Efficacy trials vs. safety trials 4@
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Aim
Aim of treatment
Comparator

Study populatngd’&

y duration

Primary analysis

Demonstrate CV benefge,d\‘

\wb‘uthout CVD/CKD
ana@;@h@pﬁﬁlt Heterogeneous

Pre-specified

Superiority

g'\fe‘é@nce

: Kurety trials

‘\@é?honstrate CV safety

Minimize HbA1c difference
(equipoise)

Usually placebo

High proportion of patients
with CVD/CKD

MACE
Event driven

Non inferiority
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GLP1 Receptor Agonist Trials
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Le Societa Scientifiche Italiane
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Nei pazienti con pregressi eventi cardiovascolari maggiori SGLT-2 inibitori, GLP-1 agonisti a
lunga durata d’azione e pioglitazone devono essere considerati farmaci di prima scelta, salvo
controindicazioni. InA



La Consensus ADA/EASD

Management of Hyperglycemia eonie ). Doves, David & DAlesso”
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Consensus ADA EASD 2018
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« I already on dual therapy. or multiple glucose-lowering therapies and not on an SGLTZi or GLP-1 RA, consider switching to one of 6\
these agents with proven cardiovascular benefit’ (See below) ‘a
OR recansider/lower individualised target and introduce SGUTZi or GLP-1 RA A \\! N '
OR reassess HbA, 3t 3 month ntervas and add SGLTZI o GLP-1 RAIf HbA, goes above target R\ 6\\'6
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@U?mlh evidence of reducing HF and/or CKD
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II SGlT?l nol tolerated or contraindicaled or if !GFR lzss
than adequate’ add GLP-1 RA with proven CVD benefit'*

&
1 HbA,, above target ]
4

= Awoid TZD in the setting of HF

\a GLP-1 SGLTZi. choose agents demanstrating CV safety: Choose agents demonstraling CV safety:
‘a‘ < \Qosiger adding the other class (GLP-1 RA or SGLTZi) with « Consider adding the other class with proven CVD benefit'
Q (%) proven CVD benefit' = DPP-di (not saxagliptin) in the setting of HF (if not on 6LP-1 RA)
Q(G ,oe\l « DPP-4iif not on GLP-1 RA « Basalinsulin®
+  Basalinsulin* - SU
W ((\ -
W ?° -
O‘\QQ 1 means 4 hay of reducing (VD events. For . Both empaglifiam and canagirflasn have shown reduction m HF and 1o reduce
GLP-1 RA strenges! evdence for biaglutde - semagistade -~ exenatade extended CKD peagresuion in CVITs.

1
release. For SELTZi evidence modestly stronger for empaglifiozin » canaglifiazin. & Caution with GLP-1 RAin ESRD
1 Be aware that SGLTD vary by region and mdividual agent with regard o 5 Degludec o U100 glargme have demonstrated (VD salety
of #GFR for initiat e & Low dose may be better olerated though less well studsed for CVD effects.
7 Choose Later generation SU to lower risk of hypoglycaemia

Davies M et al Management of hyperglycaemia in type 2 diabetes, 2018.
A consensus report by the American Diabetes Association (ADA) and the European Association
for the Study of Diabetes (EASD)



2019 ESC/EASD Guidelines on
diabetes and CVD

Target 1

Target 2

Table 7 Cardiovascular risk categories in patients with
diabetes®

Patients with DM and established CVD
or other target organ damage”™
or three or mare major risk f ‘
or early onset T10M
Patients wif hw@-a ’10

g plus maﬂalnﬁ:

Yery high risk

High risk

Young patients (T10DM aged <35 years or T2DM
aged <500 years) with DM duration <10 years,
without other risk factors

OV = aardievasouar; VD = cardiovascular diseass: DM = diabetes melitus;
TIDM = gype 1 diabetes melina: T2DM = ype 2 dabetes mellins

“Moddied from the 2016 Europesn Guidelines on cardovasculir deease preven-

ton in clinical practice.”’

“Proteinuria, renal impairment defined a5 eGFR 230 mimin 73 m’, left ventric-

ks hyprertrophy. or retenopathy.
“Age, hypertension, dysigedemia, smaking, obesity.

A Type 2 DM - Drug naive patients

.ﬂS(:."o‘D,nerlfvu'rliﬂl
ar multiple risk factors)

IR

Add Metformin (DFei || GLet ma

| T;@%@Péf"e

If Hb A, abowve target

691 @ ‘5\l T

SGLTH -::LP T R.-'. SGLT2 er|
ar or D DPP-4i ar

l . l ;.nrl J i J

i HbA . above target

"IZDcnmm HF pat) I_

Continue with sdditon of ather agents
a3 outhned above

|

If HbA,. above target

!

Consider the addition of SU OR

basal insulin:

+ Choase later generation SU with bower
risk of hypaglycsemia

+ Consider basal insulin with lower risk
af hypoglycaemia

l a\\ae

B Type 2 DM - On metformin

If HbA,: above target

N
é@“\“‘@?
s\da 1,1.,1.,1._

. Cnn:uier adding the L J

other class (GLP-1 RA a.dequaw.e

or SGLTH) with proven '
CVD benefic

* DPP-4i if not on
GLP-1 RA If Hb#A,, ahmletarget

e bbb

= TZD (noe in HF paz)

+su [sary | seita |[GLrol Ra[sLTa er
ar o ar DPP-4i || DPP-& ar
TZID | TID | orTZD ||GLP-I RA

| A B!
If HbA,, above target

|

[ Continue with addition of ather agents
as outhined abowve

|

If HbA,: above target

|

| Consider the addition of SU OR
basal insulin:
+ Chooss later generation SU with kewer
risk of hypoglycaemia
* Consider basal insulin with lower risk
of hypoglycsemia

2019 ESC Guidelines on diabetes, pre-diabetes, and cardiovascular diseases developed in collaboration with the EASD
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Semaglutide

A Composite Primary Outcome

B Nonfatal Myocardial Infarction

100 12 Hazard ratio, 0.75 (95% €1, 0.57-1.11) 100 o] Hazard atio, 118 [95% €1,0.73-1.99)
0 Goral semaglutice, 61 events Es Gieal semaglutide, 37 events
50 &1 Placeb, 76 events 50 &1 placebo, 32 events
£ 7 79 P<0.001 for noninferiarity £ - 7
£ 0 6 Pop.L7 for superiority Placehe £ 0 6
:*é 50 s :*é 50 s
. “
5 @ ; 5 @ ; Orslsemaglutics
£ 40 7 £ 4w 2
3 3
s 10 1 s 10 1 Placebo
20 20 T T T T T T T T T T
. 08 W T 36 45 s & 72 & " 08 & ¥ 36 45 S @ 72 &
- - - - - - - - - - - - - - - -
B s 18 2 3 45 w4 & 1 8@ B s 18 2 % 45 u & ;8@

Weeks since Randomization Weeks since Randomization

No. at Risk No. at Risk G\Q

Oral semagluude 1591 1583 1575 1544 1557 1547 1512 102 735 16 Ora\ semagluude 1591 1585 1578 1sek 1562 1555 1520 1088 %() e
1592 1537 1565 1551 1538 1523 1489 1032 713 1 1592 1578 1568 1556 1548 1539 1500 @a n
€ MNonfatal Stroke D Death from Cardiovascular Causes 9 %

100 10 100 10

e

o| Fazard ratio, 0.4 9556 €1, 035-1.57) o] Fazard ratio, 049 osse %)
a0 Oral semaglutide, 12 events a0 Ol semagltide. 15 \\\
g ® ? Placebe, 16 events 50 &1 placebe, 3 &, O(
£ w0 6 £ 0 \ 6\%
£ w0 s £ w0 o)
T o M T g a ‘eg
- : Oral semagl % ’ Q Placebo
3 ¢l semaglutice Placebe 3 6\ . —
g w0 : B ey - vy
5 \ . Bial sermaglutide
20 p———————— —— P VT A T
" 08w w3 45 s & >( ) 5 9 18 @ 3 45 sS4 & 72 8
o \\ \- O‘\Q
o9 18w 3 45 8 63 o B ow % ax s e 72 B

Woeeks since Randomization

Weeks since Randomization

No. at Risk \Ae‘ No. at Risk
Oral semaglutice 1591 1586 1583 1581 1577 L Onsal 1 Oral semaglutide 1590 1590 1586 1585 1562 1998 148 1091 957 8
Placeba Loz 1585 1537 1567 '”%X 1s1¢ 729 1l | Placebo 1592 1586 1s80 1572 1568 161 1525 1061 139 1l

2
X
2

G‘ -

Shown are cumulative-incidence e prlmaﬂ@nz (first major adverse cardiovascular events, representing a composite of death from cardiovascular causes, nonfatal myo-
cardial infarction, or nunﬁﬁg (Panel Anotal myocardial infarction (Panel B), nenfatal stroke [Panel C), and death from cardiovascular causes (Panel D). Cumulative-
n time fﬁ

Figure 1. Cardiovascular Outcomes.

incidence estimates lomization to first event confirmed by the event-adjudication committee, with death from noncardiovascular causes (Panels A and D}

ting nsks Data for patients were :znsomd at the end nfthe in-trial

mudzled as com, pericd (from ion to the final follow-up visit}. Deaths

Husain M et al N Engl J Med, 2019
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Dulaglutide — Once weekly

18+
15+
124
9
6

Curmulative risk (%)

3

~—— Placebo
~ Dulaglutide

A Composite cardiovascular outcome

HR 0- 88 {95% Cl 0-79-0-39)

p=0.02

Q

Number at risk

T T T
2 3

T
4

5 6

Placebo 4952 4791 4625 4437 4275 3575 742

B cardiovascular death

7 HR=0-91{95% Cl 0-78-1-06)
| p=021

g\@

%\¢56

\'36 :

@én% 4617 4499 38131 802
ggiif‘

4773 4663 4556 3887 807

Dulaglutide 4949 4815 4670 4521 4365 3686

Y\\Q:LG 48\9

MNon-fatal stroke

C Mon-fatal myocardial n'rl@Q,C9 ‘Gg{a
18- HRO.56 {QS%P\V&' 2\ Q -

1 ]\G HR 0-76 (95% CI 0-61-0-55)
p=0-65 <A p=0.017
_ 154 $\/\)CJ Qo \ e
=
= (<
£ P o 1
=09, | \\8‘6 i
a° '“é(es\a
X i 4
WV ot 3 I —

X Q a T T T T T |
o o 1 2 3 4 5 6
Number at risk Tirme since randomisation (years)

Placebs 4952 4819 4680 4518 4372 3672 766

Dulaglutide 4949 4833 4705 4574 4443 3772 767

Figure 2: Cumulative incidence of cardiovascular outcomes
HR=hazard ratio. HbA, =glycated haemoglobin A...

o 1 2 1 4 5 6
Time since randomisation (years)

4952 4826 4692 4534 4396 30 FHT
4949 4847 4736 4606 4476 3796 776

Gerstein HC et al Lancet, 2019



Dulaglutide and cardiovascular outcomes in type 2 diabetes @™ ®

(REWIND): a double-blind, randomised placebo-controlled

trial

Hertzel C Gerstein, Helen M Colhoun, Gilles R Dagenais, Rafael Diaz, Mark Lakshmanan, Prem Pais, Jeffrey Probstfield Jeffrey S Riesmeyer,

Published Online
June 10, 2019

hittpy/ i .doi.ong/10.1016/

S0140-6736(19)31149-3

Matthew C Riddle, Lars Rydén, Denis Xavier, Charles Messan Atisso, Leanne Dyal, Stephanie Hall, Purnima Rao-Melacini, Gloria Wong, '\a .
Alvaro Avezum, Jan Basile, Namsik Chung, Ignacio Conget, William C Cushman, Edward Franek, Nicolae Hancu, Markolf Hanefeld, Shaun Holt, \Og
Petr Jansky, Matyas Keltai, Fernando Lanas, Lawrence A Leiter, Patricio Lopez-faramillo, Ernesto German Cardona Mu naz, Valdis Pirags, G\‘O
Nana Pogosova, Peter | Raubenheimer, Jonathan E Shaw, Wayne H-H Sheu, Theodora Temelkova-Kurktschiev, for the REWIND Investigators* 0‘\6‘0
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. R CRPR\
Added value of this study Wt ™ N
The REWIND trial of 9901 people had a long median follow-up I no\&éa@ % I
period of 5-4 years, recruited a low proportion of people (31-5%) S0 ‘\\a\\a .
with previous cardiovascular disease, a high proportion of R re n Zl a ?
women (46-3%), and followed people with a mean HbA, of 7:3%. o d‘\\\e
o=
Dulaglutide g@@b%?/e\ Q‘eg Hazard ratio (95%CI)  p
. ‘\e 6 irferactun
Everitsfpatients Incidence E ents Incidence
(%) {per 1_|:|‘|:| R rs}o d‘&\ {per 100 person-years)
T Xe)N
Age (years) da ©) 8‘6\0 057
=66 331!2314[1% 2.9 \a\‘ 384/2350 (16:3%) 33 —— 0-86 (0-74-1-00)
<66 261.%@@@0-0%{1@1% 279/2602 (107%) 21 —. 052 (0-78-1.09)
Sex N2 Q {\Oe 060
Femaleoe\\'\ m@ﬁé (95%) 18 249/2283 (109%) 24 —. 0-85 (0-71-1.02)
@Q 376/2643 (142%) 2.8 4142669 (155%) 31 —— 090 (0:79-1-04)
Duration of diabetes (years) 088
<5 1281227 (10-4%) 2.0 1461192 (12.2%) 24 — 0-84 (0.66-1.06)
5-10 1741446 (12.0%) 2.3 196/1476(133%) 26 ——— 0-89 (0:73-1.09)
z10 2922276 (12.8%) 2.5 32172284 (141%) 2.8 ——r 0-90 (0-77-1-08)
History of cardiovascular disease® 0497
Yo 280/1560(17-9%) 37 315/1554 (20:3%) 4.2 0-87 (0-74-1.02)
Mo 27713093 (B.9%) 1.7 3173128 (101%) 2.0 0-87 (0-74-1.02)



Treatment DM2 in
primary prevention of CVD

Recommendations for Adults With Type 2 Diabetes Mellitus

Recommendations N

1. For all adults with T2DM, a tailored nutrition plan fo o@\@heart healthy
dietary pattern is recommended to improve gl& |c & ol achieve weight
loss if needed, and improve other ASCVD, r;{ﬁq g;@&\?stl 2-1,54.2-2).

2. Adults with T2DM should perform mﬁ%}@'ﬁ ]ém?rhnutes per week of moderate-
intensity physical activity or 7% \ngorous intensity physical activity
to improve glycemic co chéeﬁ‘)e weight loss if needed, and improve other
ASCVD risk factor‘s@&%-;‘ 24).

3. For adults ph?ﬁP\W it is reasonable to initiate metformin as first-line

lla thera \aﬂ:ﬂ lifestyle therapies at the time of diagnosis to improve

ic@@‘t\rol and reduce ASCVD risk (54.2-5-54.2-8).

adults with T2DM and additional ASCVD risk factors who require glucose-
‘\Ge' lowering therapy despite initial lifestyle modifications and metformin, it may
be reasonable to initiate a sodium-glucose cotransporter 2 (SGLT-2) inhibitor
or a glucagon-like peptide-1 receptor (GLP-1R) agonist to improve glycemic
control and reduce CVD risk (S4.2-9-54.2-14).

Arnett et al. 2019 ACC/AHA Guideline

on the Primary Prevention of Cardiovascular Disease
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Cardiovascular, mortality, and kidney outcomes with GLP-1
receptor agonists in patients with type 2 diabetes:
a systematic review and meta-analysis of cardiovascular

SGLT2-i
NNT =97

outcome trials
Saven LKristensen, Rasmus Rarth, Pardeep 5 Jhund, KieranF Docherty, Naveed Sattar, David Priiss, Lars Kaber, Mank € Petrie, John) ¥ McMuray ‘GLP-1 receptor Placebo Hazard ratio NNT pvalue
agonist /N (%) /N (%) (95%C1) (95% C1)
Three-component MACE |
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= EXSCEL 839/7356 (11%) 905/7396 (12%) — 0061
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REWIND 594/4949 (12%) 663/4952 (13%) —— 6\ 0-88 (079-0.99) 0.026
PIONEER & 611591 (4%) 76/1592 (5%) (\ 9 (0-57-111) L5y
Overall 2048/27977 (11%) 3304728027 (12%) % Ql\\2> \\6\\60 88 (0.82-0.04) 75(50-151)  «0.0001
arge safety RCTs (s BN
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. Cardiovascular death O\ a\U’, [
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G 6\0 PIONEER 6* 371501 (2%) 311592 (2%) * 118 (073-1.90) 049
Overall 1540/27 977 (6%) 1662/28027 (6%) 0-91(0-84-1.00)  193(109-NA)  0-043
< a\_ \ t r O k e (P=27-4%, p=0-219)
eQa \l e Fatal or non-fatal stroke ]
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Figure 2: Risk of MACE and each of its components

Three-component MACE consisted of cardiovascular death, myocardial infarction, and stroke. NNTs are calculated over an estimated median follow-up of 3-2 years

$2213-8587(19)30249-9

MACE=major adverse cardiovascular events. GLP-1=glucagon-like peptide-1. NNT=number needed to treat. *For PIONEER 6, data for fatal and non-fatal myocardial
infarction and stroke were not available, so numbers and estimates refer to non-fatal myocardial infarction and non-fatal stroke exclusively.
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GLP-1 receptor Placebo Hazard ratio NNT p value
agonist n/N (%) /N (%) (95%C1) (95%C) AI I -C au S e
All-cause mortality
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Figure 4: All-cause mortality, hospital admission for heart failure, and kidney outcomes
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Omologia con GLP1 umano ?

GLP-1 receptor Placebo Hazard ratio Praneraction
agonist nfM (%) nfN (%) (95% CI)

Established cardiovascular disease 022 g\a
Yies 2431/21353 [11%) 2755/21202 (13%) —— 0-86 (0-79-0.94) \_
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BMI, kg/m’ é g 087
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Figure 3: Subgroup analyses for risk of three-component MACE
Three-component MACE consisted of cardiovascular death, myocardial infarction, and stroke. Subgroup denominators are participants with available data.
MACE=major adverse cardiovascular events. GLP-1=glucagon-like peptide-1. eGFR=estimated glomerular filtration rate. *High baseline HbA,, was defined as >7-5%

in ELIXA, =8-3% in LEADER, =8-5% in SUSTAIN-6, =8-0% in EXSCEL, =8-0% in Harmony Outcomes, =7-2% in REWIND, and =8-5% in PIOMNEER 6. tin REWIND, the BMI
categories used were =32 kg/m? and =32 kg/m’. $in REWIND, the age group categories used were <66 and =66 years; in LEADER, the age group categories used were

<60 and =60 years.

AMPLITUDE-O CVOT (NCT03496298) with efpeglenatide



«Task» del diabetologo

A. MALATTIA CARDIOVASCOLARE

o
\O\og

RACCOMANDAZIONE GENERALE . 6‘06

Un intervento intensivo e multifattoriale teso all'ottimizzazione di tutti i fattori di rischio 6\0\

cardiovascolare mediante modificazioni dello stile di vita e idonea terapia farmacologica deve essere 6(\‘3 ,&:\\

implementato in tutti i pazienti con diabete tipo 2.

(Livello della prova |, Forza della raccomandazione A)
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