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Negli ultimi due anni, E. Mannucci ha ricevuto: N
compensi per consulenze da AstraZeneca, Boehrmger |@1¥r 8@\\691 Lilly, Merck,
Mundipharma e Novo Nordisk 0

compensi per relazioni a corsi/convegni da Abl%@ﬁt‘% l(:.\h@ﬁly
compensi da agenzie in Simposi sponsor; ?da@k\%%ott Allergan, AstraZeneca,
Boehringer Ingelheim, Bruno, Ell@jl‘y) a@rlnl Merck, Mundipharma, Novo
Nordisk, Sanofi e Takeda ON\ =
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La struttura diretta d@@%@uﬁlcm ha ricevuto:
finanziamenti %@5 |)$| | ricerca e/o educative da AstraZeneca, Bayer, Boehringer
Ingelhel Qﬂso ex e Novo Nordisk
compx en% Q@Cﬁlal clinici da:

,&é@t\raz&leéca Eli Lilly, Genentech, Janssen, Novartis e Novo Nordisk.
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GLP1 receptor agonists: cardiovascular actions § O\@\)G
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Myocardial effects of GLP-1: actions on ischemia dg\abe
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FDA Guidance for CV safety of new drugs for diabetes ‘O\@\)G
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CV safety studies for diabetes drugs ‘O\@\)G
Methodological issues o

« Enrolment of very high-risk patients G\ S S 60(
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e Attempt at minimizing be@\b%n gr@i)@ differences in glucose control
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Mannucci E, Mosenzon O, Avogaro A. Diabetes Care. 39 Suppl 2:5196-204, 2016.



Lixisenatide
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Lixisenatide: effect on major cardiovascular events ‘O\@\)G
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Results of the ELIXA trial 200 d o 2\
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c}ﬁ‘ln ndpomt
100+ Hazard ratio, 1.02 (95% CI, 0.89-1.17) MACE
i Lixisenatide nonfatal MI, nonfatal stroke, and
80 cardiovascular death,
_ hospitalization for unstable angina)
ﬁ 60—
*E 50 N\P\
S 404 OO R
30- ,-\b?‘ Q(\Q
204 O0© 2 6068 T2DM patients with recent
104 acute coronary syndrome,
@Q lixisenatide vs placebo 1:1.
QQ( \C Follow-up: 2.1y
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Pfeffer MA et al. N Engl J Med 373: 2247-57, 2015
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Liraglutide: effect on major cardiovascular events

Results of the LEADER trial

A Primary Outcome
100+ 20 - =
Hazard ratio, 0.87 (95% Cl, 0.78-0.97) . 0\\6
90 P<0.001 for noninferiority \’6
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. \,\"\\6 of (\O Months since Randomization
. QQ . at Ris
0\@ Liraglutide 4668 4593 4496 4400 4280 4172 4072 3982 1562 424
Placebo 4672 4588 4473 4352 4237 4123 4010 3914 1543 407
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\G"@r endpomt
’é&nt MACE

(nonfatal MI, nonfatal stroke, and
cardiovascular death)

9,340 T2DM patients with prior
cardiovascular disease and/or high
CV risk, Liraglutide vs placebo 1:1.
Follow-up: 4y

Marso SP et al. N Engl J Med 375: 311-22, 2016
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E Death from Any Cause

1000 209 4oz ard ratio, 0.85 (95% Cl, 0.74-0.97)
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%‘ 804 Placebo
E 704 10
-
L: 60+ 5 Llrag u\tgg
= -
& 50- Q
S 40- 0 — 0%5\
W
o o 0 6 18 24 6 4 34
i v QB0 e
8 20- OPs 0(
* S,
ol O or®
G < J | I I I ]
i \»% L@\i 36 42 48 54
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Q \(}G
g?qtlde?lag 4641 4599 4558 4505 4445 4382 4322 1723 434
Iacebo 4672 4648 4601 4546 4479 4407 4338 4268 1709 465

Liraglutide: effect on all-cause mortality
Results of the LEADER trial
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O\G\@ ? endpoint:
S0 d@&ause mortality
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W, (@
G@g\ %(}(\\‘e
g@

9,340 T2DM patients with prior
cardiovascular disease and/or high
CV risk, Liraglutide vs placebo 1:1.
Follow-up: 4y

Marso SP et al. N Engl J Med 375: 311-22, 2016
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Semaglutide: effect on major cardiovascular events O
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Results of the SUSTAIN-6 trial (\66 \a(\
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YT ——— \G"@ra% endpoint:
B int MACE
100+
104 Hazard ratio, 0.74 (95% Cl, 0.58-0.95) @ (nonfatal MI, nonfatal stroke, and
sl 94 P<0.001 for noninferiori Place \» G
s s0] o pplseer e ~ 680 e‘ cardiovascular death)
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10 2 (5‘\0 S 3,297 T2DM patients with prior
0 T e e ———— cardiovascular disease and/or high
0o 4@ 2{6\@ o I Rl CV risk, Semaglutide vs placebo 1:1.
(G . e\‘e Weeks since Randomization FO"OW—UpZ 2 y
No. \\?Q ((\O
. A %? 126 1616 1536 1567 1534 1508 1479
O\d emaglutide 1648 1619 1601 1584 1568 1543 1524

Marso SP et al. N Engl J Med 375: 1834-44, 2016



Exenatide LAR: effect on major cardiovascular events

Results of the EXSCEL trial

19)

A Primary Cardiovascular Outcome

100 18—

404

Patients with Event (34)

Hazard ratio, 0.91 (95% CI, 0.83-1.00) =
15  P<0.001 for noninferiority s
P=10.06 for superiority 6
"0 12- Placebo e c© .
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\\) ? el Years since Randomization
X aQQn at Risk
Placebo 7396 7120 GBOT7 6565 5008 4468 3565 2961 2209 1366
Exenatide 7356 7101 &B93 G5B0 5012 4475 3595 3053 Z2R1 1417

687
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\G"@r endpoint:
@%nt MACE

@ (nonfatal MI, nonfatal stroke, and
cardiovascular death)

14,752 T2DM patients with prior
cardiovascular disease and/or high
CV risk, exenatide LAR vs placebo
1:1. Follow-up: 3.2y

Holman RR et al. N Engl J Med 377: 1228-39, 2016
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Exenatide LAR: effect on all-cause mortality 6\6\9\3@

Results of the EXSCEL trial

Patients with Event (%)

Q Mo. at Risk
Macebo
Exenatide

B Death from Any Cause
100
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Hazard ratio, 0.86 (35% Cl, 0.77-097)

Years since Randomization

7396 7344 TITE 7058
7356 7304 7234 7028

6470 5019 4091 3478 2666 1695  EO2
6433 4991 4095 3518 2698 1716 907

\
o\ \d\\@
\G"@r endpoint:
@%nt MACE
@ (nonfatal MI, nonfatal stroke, and
e‘e cardiovascular death)

14,752 T2DM patients with prior
cardiovascular disease and/or high
CV risk, exenatide LAR vs placebo
1:1. Follow-up: 3.2y

Holman RR et al. N Engl J Med 377: 1228-39, 2016
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Albiglutide: effect on MACE
Results of the HARMONY OUTCOMES trial

A
—~ 16 —— Albiglutide (338 events)
~i§ —— Placebo (428 events)
c 14
s
c 124
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g 4- ey
-% (\6 HR=0-78; 95% C1 0-68-0-90
= _ \ Non-inferiority p value <0-0001
2 o} ¢
5 N 2 \ ?)\]e Superiority p value=0-0006
0 < \
(G@a\ \‘é(e 8 12 16 20 24 28
Num 9 3 OG
O‘E}\ igluti @fﬂl 4613 4503 4239 3148 2142 1064
0\2@ Placebo 4732 4603 4460 4208 3074 2077 1030

\G\Qr
@&nt MACE

N\
\\0\ \(5\’\6
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(nonfatal MI, nonfatal stroke, and
cardiovascular death)

9,463 T2DM patients with prior
cardiovascular disease and/or high
CV risk, albiglutide vs placebo 1:1.
Follow-up: 1.6 y

Hernandez AF et al. Lancet 392: 1519-29, 2018
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Dulaglutide: effect on MACE Ov°
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Results of the REWIND trial ‘ (\ad o
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Gerstein HC et al. Lancet 2019
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Oral semaglutide: effect on MACE
Results of the PIONEER-6 trial

A Composite Primary Outcome c
1005 0 Lazard ratio, 0.79 (95% CI, 0.57-1.11) \\6
| i : 7\
o0 Oral semaglutide, 61 events \6
w RO 8 Placebo, 76 events d\) e(e
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X 0\3’\ \ @?nmpal endpoint:

50 d\’\ 3-point MACE
95 (nonfatal MI, nonfatal

stroke, and cardiovascular
death)

3,183 T2DM patients with
prior cardiovascular
disease (87%) and/or high
CV risk, oral semaglutide
vs placebo 1:1.

Follow-up: 1.3y

Husain M et al. N Engl J Med 2019
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Oral semaglutide: effect on CV mortality Ov°
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Results of the PIONEER-6 trial . 66 o\
20 A\
\ K
73\’\:a '\d\
D Death from Cardiovascular Causes OC;\G\' \\3@%n§:ipal endpoint:
1004 109 Hazard ratio, 0.49 (95% Cl, 0.27-0.92) \\9‘6 5‘\6\\'6 3-point MACE
50- :: Oral semaglutide, 15 events \60 o 7)) (nonfatal MI, nonfatal
w 304 | Placebo, 30 events AV -~ ©} stroke, and cardiovascular
g o7 e P N death)
5 o 0 GG\ ac\\
5 5 4 &&0 . (eg
;uf.'n 3 wP\ 5\9 Placebo
P e e oW 2@
2o 4 O g ot semagii
5 20. 0- | | | ra sFmaqulu e
104 (;3 (gl\lb(\ L 3,183 T2DM patients with
3_1@_@;@ . . . . e sp— prior cardiovascular
Q‘b‘ 69(6 B 27 3% 45 4 83 2 B3 disease (87%) and/or high
Q‘e . Oe\‘ Weeks since Randomization CV risk, oral semaglutide
H%\’Sﬁig el Q vs placebo 1:1.
,,a@am semaglStide 1591 1590 1586 1585 1582 1578 1548 1081 757 18 Follow-up: 1.3 y
O\ Placebo 1592 1586 1580 1572 1568 1561 1525 1063 739 11

Husain M et al. N Engl J Med 2019
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GLP1RA: effects on cardiovascular events ‘O\@\)G
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Metanalysis of RCTs>52 wk with CV endpoint . (\66 \‘a‘\\
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500
X .
GLP-1RA Placebo Odds Ratio  \2 9\ Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Ram:lu \iﬁi‘%l (@ M-H, Random, 95% CI
Gersteln 2010 504 4040 663 4052 10.4% ﬁg I ——
Hernandez 2018 338 4731 428 4732 14.2% Guﬁ: [u 0]
Holman 2017 B30 7356 005 730§ éﬁ) 54, 1.02] —
Husaln 2019 §1 15901 76 1592 ['IJ RE, 1.12]
Marso 2016 60 466K EB# @\ IIJ BG [0.76, 0.97] —
Marso 2016a 108 164B %\0 0.72 [0.56G, 0.04]
Pleffer 2015 389 3034 3061\9 4.0% 0.98 [0.84, 1.13] ———
Total (95% CI) 6 %?O zsuzr 100.0% 0.87 [0.81, 0.93] -
Total events Nic) g.-ﬂﬂ
Heterogenelty: Tauw® q@? 3? %5 fdf = & (P ={.21)}; F = 2EX lJ:E u 7 i 1 5 i
Test for overall e o é\l < 0.0001} Favours [GLP-1RA] Favours [Placebo]
\'\‘6 ((\
QG
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Mannucci E et al al. Diabetes Obes Metab 2019
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GLP1RA: effects on all-cause mortality .Ov°
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Metanalysis of RCTs>52 wk with CV endpoint ) 66 o\
N
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GLP-1RA Placebo Odds Ratio 600‘ d\\’&\\a Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 959},\ A A\ M-H, Random, 95% CI
Gerstein 2019 536 40949 5892 4052 225K n B9 “‘#(e D —
Hernandez 2018 196 4731 205 4732 13.3% ?E =
Holman 2017 507 7356 SE4 7396 22 oX G\ g 1.1 —
Husain 2019 23 15801 45 1502 %qb 30, 0.84] ¢
Marso 2016 IRl 46ER 447 45?2 Q( 4 [0.73, 0.97] —
Marso 2016a §2 1648 Eﬂ 5\%9 1.04 [0.72, 1.49]
Pleffer 2015 223 3034 g\(ﬂ 1.06 [0.87, 1.29] -
Total (95% CI) %@O 92? 100.0% 0.90 [0.82, 0.98] e
Total events 1928 q
Heterogenety: Tau' = 0,01 Bhedf 6 (P = 0.13); F = 40% o e i ot 3
Test for overall Ef{“@@ E(G 0.02} Favours [GLP-1RA] Favours [Placebo]
O et
é\’\\\‘age( (\

Mannucci E et al al. Diabetes Obes Metab 2019



. S
GLP1RA and MACE: effect of age 3 ov®
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Metanalysis of RCTs>52 wk with CV endpoint N ,a(\@ \\‘a)\
\ "X O
GLP-1RA Placebo Odds Ratio Odds Ratio \’\:a %\d\\'

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI \p\. .

13.1.1 Age <65 years O . \\3
Gerstein 2019 263 2635 279 602 13.1% 0.92 [0.77, 1.10] — 3 6 . d\\.a
Hernandez 2018 134 2385 193 2328  10.6% 0.66 [0.52, 0.83] — .a\\6 9\
Holman 2017 413 4382 303 4421 14.9% 1.06 [0.92, 1.23] D 9 o
Husaln 2019 19 700 33 &34 3.0% 0.51 [0.29, 0.90] - 6(3
Marso 2016a 53 855 70 884 60X 077053, 111] c© 1
Subtotal (95% CI) 10967 10870 47.7% 0.81[065,1.02] | O, .
Total events §82 968 G\ A\
Heterogenelty: Tauw® = 0.04; ChiF = 16.87, df = 4 (P = (.002}; F = 76X \)O 2D
Testfor overalleffect: Z = 1.82 {P = .07} & (@g

13.1.2 Age>=065 years wP\ Q
Gerstein 2019 331 2314 384 2350 G@ 1 00] ——
Hernandez 2018 24 2346 235 240 ?2 1.07] —
Holman 2017 4268 2064 512 5 2!‘ 51 [0.70, 0.93] —=—
Husaln 2019 F ¥ BO1 1 05 [0.68, 1.63] N
Marso 2016a 55 763 0 0.71 [0.50, 1.03] -
Subtotal (95% CI) @ 5(% 52. 3% 0.84 [0.77, 0.92] &
Total events 105 5‘
Heterogenelty: Ta -2 5 4 (P =0.67) F=0X
Test for overall & ‘Qb a2 %{ 001}
Total { 20275 20361 100.0% 0.84 [0.76, 0.94] <&

»f% « oo 2218
= 0.01; ChF = 20.32, df = Q (P = D.02); F = 56X } } . } t
est for mﬁ? Fect: Z = 3.11 {P = 0.002} 05 07 1 15 2

0\09

Test for subgroup differences: ChE = 0.07, df = 1 (P = .70}, F = 0%

Favours [GLP-1RA] Favours [Placebo]

Mannucci E et al al.

Diabetes Obes Metab 2019



GLP1RA and MACE.: effect of obesity
Metanalysis of RCTs>52 wk with CV endpoint

GLP-1RA Placebo Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% ClI 0\6 @%
14.1.1 <= 30 Kg/m2 O \ 6
Gersteln 2019 340 2667 355 2650 12.3% 0.94 [0.81, 1.11] —r—%o \6
Hernamdez 2018 116 17BB 164 1K25 6.2% 0.70 [0.55, 0.90] ﬁ? 9 d
Holman 2017 275 2550 207 2704 10.0% 0.93 [0.79, 1.11] a
Husaln 2019 23 &50 35 G20 15X 0.62 [0.36, 1.07] ‘@@;@
Marso 2016 241 1743 261 1831 0.6X 0.97 [0.80, 1.17] q@
Marsg 2{016a 39 59 64 584 24X 0.57 [0.38, n.ﬂﬁl Ge—&
Subtotal (95% CI) 10103 10223 42.9% 0.84 [0. ?2 G
Total events 1034 1176
Heterogenehy: Tau® = .02; ChE = 11.15, df = 5 {P = .05); F = 55% &\) e
Test for overall effect: Z = 2.36 (P = 0.02} & Q(
14.1.2 EMI> 30 Kg/m2
Gersteln 2019 254 2281 E'-DE \ ['IJ 68, 0.97] —
Hernandez 2018 219 2014 Px \g 0.81 [0.67, 0.98] ——
Holman 2017 48 4623 11 e‘l 0.90 [0.80), 1.02] T
Husaln 2019 47 eﬁ 2.B% 0.74 [0.50, 1.08] —
Marso 2016 367 ﬁ 5xg§$\ 13.4X  0.80 [0.69,0.93] —
Marso 2016a d é 1061 3.7% 0.83 [0.59, 1.14] —
Subtotal (95% CI) Bi% 14789 57.1% 0.84 [0.78, 0.90] *
Total events QSM G 1743
Hemroge : =224 dfm 5 (P =0.E1); F=0X
6\“\“" (92@( 24959 25012 100.0% 0.85 [0.79, 0.91] &
Q Total eve 2535 2919
0\0 Heterogeneity: Taw = 0.00; ChP = 14.07, df = 11 (P = 0.23); P = 22X Y R

Test for overall effect: 2 = 4.82 {P < 0.00001)
Test for subgroup differences: ChE = (.00, df = 1 (P = .08), F = 0X

Favours [GLP-1RA] Favours [Placeba)

Mannucci E et al al.

Diabetes Obes Metab 2019



GLP1RA and MACE: primary vs secondary prevention

Metanalysis of RCTs>52 wk with CV endpoint N 606
X0
_ \ @%
GLP-1RA Placeho Odds Ratio Odds Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Randonrﬂﬁ . s.d\\a
11.1.1 Established CVD D I 6
Gerstein 2019 260 1560 315 1554 10.0%  0.86 [0.72, 1.03] &\4 9\
Hernandez 2018 338 4731 428 4732 12.0% 0.77 [0.67, 0.90] \’3 o
Holman 2017 722 5394 786 5368 1B.6X 0.90 [0.51, 1.01] 6\) ;e’(e
Husaln 20189 57 1350 &8 1345 3.1% 0.83 [0.58, 1.18] —
Marso 2016 480 3403 571 3372 15.0% 0.81 [D. 71§ (} e
Marso 2016a 897 1262 124 1271  4.9% n n [0. —_—
Pleffer 2015 380 3034 397 3034 1Z.8% %’;{ ——
Subtotal (95% CI) 20734 20696 77.3% @ 0. 9{8 ’
Towl events 2363 2689 ﬁ
Hemrogenehy: Taws = 0.00; ChE = 7.15, df = & (P = 0.31); Wh 5\
Test for overall effect: Z = 4.52 (P < 0.00001) O 6\6
11.1.2 Multiple risk factors 0 \g\(\
Gerstein 2019 277 309 @ 312 Sx 0.87 [0.74, 1.03] —
Holman 2017 117 1é ) 5.4% 1.01 [0.77, 1.31] e
Husaln 2019 .al ?\ 7 0.3% 0.50 [0.15, 1.70] +
Marso 2016 i zas\‘ @8 1300 55%  1.08[0.83, 1.40] e
Marso 2016a 22 378 0.6X 0.47 [0.23, 0.99]
Subtotal (95% 7061 22.7% 0.92 [0.77, 1.10] *
Towl & @e 580
Hm B=§27 df =4 {p={.18); £ = J6X
z 0.95 (P = (.34
Tm.a &CI) 27681 27757 100.0% 0.87 [0.81, 0.93] Q
Total events 2900 3278
Heterogenelty: Tay® = 0.00; ChE = 14.45, df = 11 {P = 0.21}; F = 24% 0:_5 D.I? ] 1_:5 il

0\09

Test for overall effect: Z = 4.13 {P < 0.0001})
Test for subgroup differences: ChE = (.47, df = 1 {P = .50}, F = 0X

Favours [GLP-1RA]

Favours [Placebo]

Mannucci E et al al.

Diabetes Obes Metab 2019
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GLP1RA and MACE: long-acting molecules .Ov°
. . ) \ .
Metanalysis of RCTs>52 wk with CV endpoint ) (\06 \\‘a)\
AV @
: \‘o\ 9\6
c,\e \‘\@@
SO, @
0\\6 5\6
GLP-1RA Placeho Odds Ratio \)\ alilldlds Ratio
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Myocardial effects of GLP-1 (9-36)

Recovery after ischemia-reperfusion in rats
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GLP1RA and MACE
Metanalysis of RCTs>52 wk with CV endpoint

Certainty assessment
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