UNIVERSITA
DEGLI STUDI g\a‘

DI PADOV e\O
6\0\%

Terapia con analoghi del 81(22)2?0%

quando e perché

Possiamo strmger%@l?n@wi’lo il target glicemico?

Angelo Avo @blp Q\@rgdlcma (DIMED)-Universita of Padova

G
0% 6‘5\00
7\ \
(GQQ( el© \°
. \\"\\]QQ( (\06\‘
© S
07 @



,\O\OQ\

Il dr. Angelo Avogaro dichiara di aver ricevuto negli ultimi due anni Q@w?ﬁgnm 0
finanziamenti dalle seguenti Aziende Farmaceutiche e/o Dlagnq@&g(& G
X2

e
e Novo 600\ \ON

o Lilly d\)&
e Astra Zeneca o
. Takeda O@P?T

xa\\a

\
Q’a
Dichiara altre@al%yo fp\ﬁmegno ad astenersi, nell’ambito dell’evento, dal nominare, in qualsivoglia modo o forma,
aziende éj@fh\ C t@’ﬂw e/o denominazione commerciale e di non fare pubblicita di qualsiasi tipo relativamente a specifici
pro@@i | interesse sanitario (farmaci, strumenti, dispositivi medico-chirurgici, ecc.).



EPIC-Norfolk: CV risk increases with A1C level
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UKPDS: Incidence of complications stratified by HbAlc
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HbAlc in Patients with Type 2 Diabetes at Study End of Treta-
to-Target Trials
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Probability of events of non-fatal myocardial infarction with

Intensive glucose-lowering versus

Intensive treatment/ Weight of Odds ratio Qdds ratio
standard treatment study size (95% CI) (95% CI)
Participants Events
e
UKPDS 3071/1549 221/141 21.8% 2% : 0.78 (0.62-0.98)
PROactive 2605/2633 119/144 18:9% ‘ 0.83 (0.64-1.06)
ADVANCE 5571/5569 153/156 219% | - 0.98 (0.78-1.23)
VADT 892/899 64/78 9.4% lI 0.81 (0.58-1.15)
ACCORD 5128/5123 186/235 28.9% g 0.78 (0.64-0.95)
|
Overall 17267/15773  743/754  100.0% @ 0.83 (0.75-0.93)
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Intensive treatment better

Ray KK et al. Lancet 2009; 373: 1765-72



Intensive glucose treatment and microvascular complications
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Forest plot for severe hypoglycaemia
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Association of severe hypoglycaemia with the risk of an

adverse clinical outcome or death ,\O\oé\a‘
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Benefit of different interventions per 1000 diabetic patients treated for 5 years
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Initial, final, and delta Alc values (%) in the CVOT

\
LEADER 8.7 Gec\\)\?g(\\;e‘ 0.4
SUSTAIN-6 8.7 a0® g,ac\'\%s 0.9
HARMONY 8.8\‘QGP‘ a9 7.8 0.5
REWIND e\pﬁi\é\@\e 7.0 0.3
EMPAREG | P&Q\Oﬁe.@‘ 7.8 0.3
CANVAS a""\a 6\6\,@@ 8.2 7.9 -0.6
DEC!_AFig Q - R 8.3 7.9 -0.4

C@g@%@@\% 8.3 7.9 0.4
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Change in the risk of MACE, renal, and eye end-points
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Change inrisk vs. | Change in renal Change in eye

placebo for 3P end-points outcome (%)
MACE (%)
oeC " o
LEADER -13 GP?\‘ Q(eg‘a -22 +15 (p =n.s.)
SUSTAIN-6 26 P‘\“(\a\e o) -36 +76 (p<0.02)
HARMONY P§e§2\’e O NA 12 (p=n.s.)
REWIND 532 \18(5;1@(\ 15 +24 (p=n.s)
EMPAREG (390(66@\6 14 -39 22 (p=n.s.)
CANVA\Q\\,QQ o 14 -40 NA

S@Q_Q?RE 22 17 47 NA



Relative Risk Reduction (%) in Kidney outcome in CVOT
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scular complications risk
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Liraglutide increases nitric oxide production
INn human vascular endothelial cells o3
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eNOS, endothelial nitric oxide synthase; NO, nitric oxide

i AMPK inhibitor com n
Hattori et al. Diabetologia 2010:53: 225663 human vascular endothelial cells (HUVECS) bitor compound C



Incretin therapy improves indicators of plaque stability in
patients with T2DM
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*p<0.05 vs. never users group; Tp<0.05 vs. current users group.

Atherosclerotic plaques from patients undergoing carotid endarterectomy; patients included patients without diabetes and patients with T2DM = incretin therapy.
TNF-a, tumour necrosis factor-a; T2DM, type 2 diabetes mellitus.

Balestrieri ML et al. Diabetes 2015;64:1395-1406.



GLP-1RAs Reduce HbA,
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RESULTS FROM COMPARATIVE TRIALS
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P<0.0001
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p<0.0001
2.0 %\\\\ p<0.0001
-?Semaglunde 0.5 mg Exenatide ER 2.0 mg B Dulaglutide 0.75 mg
O Bl Semaglutide 1.0 mg Liraglutide 1.8 mg I Dulaglutide 1.5 mg

“Treatment difference (nominal 95% Cl) = —0.06 (-0.19;0.07), p<0.0001 for non inferiority vs liraglutide. Direct comparisons should not be made between trials.
Cl, confidence interval; exenatide ER, exenatide extended release; GLP-1RA, glucagon-like peptide-1 receptor agonist.

1. Buse JB et al. Lancet 2013;381:117-24; 2. Dungan KM et al. Lancet 2014;384:1349-57; 3. Ahmann Al et al. Diabetes Care 2018;41:258-66; 4. Pratley RE et al. Lancet Diabetes Endocrinol 2018;6:275—-86.



In Addition to Greater Efficacy, GLP-1 RAs are also Associated
with a Reduced Risk of Hypoglycemia Versus Insulin \oci\"’

A meta-analysis of 11 RCTs comparing GLP-1 RAs versus basal insulins in T2DM
GLP-1RA Insulin

Hypoglycemia \’\6\\

Study Events Total Events Total OR

Exenatide 10 pg vs glargine

Davies 20092 37 118 42 116 L 6 K(b\.a 0.47,1.38
S
’&

Exenatide 2 mg vs glargine .a e

Diamant 2010° 19 233 58 223 e \)\. . Qe( 0.25 0.14,0.44
Inagaki 2012° 21 215 44 212 _-_6 (\ 0.41 0.24,0.72
Fixed-effect model 448 435 d\ 50 0.32 0.22,0.47
Exenatide 2 mg vs detemir

Davies 2013 5 111 6 105 Q( — 0.78 0.23, 2.63

Liraglutide 1.8 mg vs glargine

D'Alessio 2015 85 481 izlo —-- 0.26 0.19, 0.35

Russell-Jones 2009 63 230 6 \#\ 0.93 0.62,1.39

Fixed-effect model 711 C? 6 ( > 0.40 0.32,0.51
o®

Liraglutide 1.8 mg vs degludec
d 412 (6\ 159 412 - 0.12 0.08, 0.18

Gough 2014
6

Dulaglutide 0.75 mg vs gl @

Araki 2015 Q(é 4 6‘6 86 180 0.38 0.25, 0.60
|2

L|X|sena \\l glza@ S —

2016 15 233 110 467 0.22 0.13,0.39

ov : —— .

0.1 0.5 1 2 10
«— —>
Favors GLP-1 RA Favors basal insulin

aTwice daily; POnce weekly
Cl, confidence interval; GLP-1 RA, glucagon-like peptide-1 receptor agonist; OR, odds ratio; RCT, randomized controlled trial

Adapted from Singh S, et al. Diabetes Obes Metab 2017;19:228-238



Relationship between occurrence vs. non-occurrence of hypoglycaemla and
select outcomes in the placebo group of EMPA-REG OUTCOI\QJS\Og

6\0\\2 %
‘3
HR (95% Cl) p- valug~ \\Q\\a(@%\d\\'

3P-MACE 00— Ogj(@ \_‘3
Cardiovascular death | @ \d\

Hospitalisation for heart failure
0.25 0.5 6\)\9 2 \‘G(v
Favours n@e@i% r\u%precedmg

caem @y glycaemia

GP"@ ‘&%5 % Cl) p-value

3P-MACE \e ‘O‘ @ 0.04
No precedlgwycae@((\a _'._1
i 0.75
Prec oglyca [
&?I —— <0.0001
g hypoglycaemia '—E.—i
6‘6\ \%e\ldmg hypoglycaemia ——— 0.30
‘GQ \‘e(a-lospltallsatlon for heart failure —@— 0.002
\\'\\l (\06 No prec.:eding hypoglycalemia »—%—.— 019
6 ? e( Preceding hypoglycaemia — e

O\QQ 0.25 ois 1 2 cll

3 -
>

-

Favours empagliflozin Favours placebo

Fitchett et al. EHJ 2019



Hypoglycemia, Cardiovascular Outcomes, and Death: The
LEADER Experience

—— Liraglutide
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Event and severe hypoglycemia at any time
Event after severe hypoglycemia
<365 days after
<180 days
<90 days
<60 days
<30 days
<15 days

<7 days

W|th vs. without severe hypoglycemia

HR (95% Cl)
1.9 (1.5, 2.5)"**
2.2 (1.6, 3.0)"
2,6 (1.8, 4.0)*
3.4 (2.1, 5.5
3.3 (1.7,6.3)"
3.1(1.4,7.0
5.8 (2.6, 13.0)*
5.4 (1.7,16.8)"
7.3 (1.8, 29.0)*

2.2 (1.5, 3.2)*
3.7 (2.6, 5.4)*
5.5 (3.5, 8.5)*
7.0 (4.1, 11.9)=
6.4 (3.0, 13.5)*
6.7 (2.8, 16.1)

9.5 (2.4, 38.1)"
9.6 (1.4, 68.4)"

Zinman et al. Diabetes Care 2018
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Treatment of Diabetes with new drugs: A new paradigm
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CV protection

Treatment of Diabetes with new drugs: A new paradigm
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Take Home Messages |
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