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ELP-1 i ddreagent 5 Lo dnin rmay e betier bolmrwteel Swmgh nnr well vhdied for (VD witecis
L] b Evame later grveration 50 with bawer rivk of hapegiyraemia
i‘ h-mrdmnl.lﬂl da-lrul.lll!l LUE LR H'l ieedin

l. lluml‘-:imlllmh ulmﬂ.uudl'lh.h-rulnhmaﬂnlllll'

niKy pricdity 3 el wi gkl gain 8 ri weight-retated cama b drbas)

L Caed b ety el TEgEa-dpeiiie il of e, I sk i ed TITH relately mone
expensint and DPPii rellivedy chiaper
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¥
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=+ §F - TR + Basalinsulin
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Pioglitazone: effect on major cardiovascular events ‘ 20
A%
Results of the PROACTIVE trial PRGN
NG\
; 25 - X
Main — Pioglitazone (301 events) 600\‘ 6\\'6\\6
E'El:ljndar‘j' Placebo (3158 events) 0\\6 5\
endpoint 20 g e?
QLY. \‘e(
g e .
§ e RN
: WO oa?
. P§$ . o\©
%, 10- OO \“ ) (\3\6
E @ O<\g\ HR=0-84 (95% Cl 0-7 2-0-98)
€ (\ p=0-027
(o) a°
@(a\' (e\,‘a r . . -
(GQ‘ 3\‘6 0 6 12 18 24 30 36
\)\laQ < (\O ‘ Time from randomisation (months)
6\ ? e Mumbers at risk
. QO Pioglitazone 2536 2487 2435 2381 2336 396
0\@ Placebo 2566 2504 2442 2371 2315 390

Dormandy J et al. Lancet 366: 1279-89, 2005



ESC-EASD Guidelines on type 2 diabetes, 2019

s

A Type 2 DM - Drug naive patients

ASCVD, or high / very high
+ CV risk (target organ damage
or multiple risk factors)

Add 6 \‘e(e |:aF1=-4|H | GLP-I RA

G L
\\’\‘39 < (\O l

?

v

" ser || 1o
. ifeGFR
adequate

|

20
. O\%
\ vy S B W
\ \6
B Type2 Dg\@bn 6\9m|n
\\’<>
N\ éﬁ%\ igh / very high
+ Ia.rg:t organ damage -
or multiple risk fact
Continue Metformin
_ o
If HbA... above target If HbA, . above target
l |

* Consider adding the
other class (GLP-1 RA
or SGLT2i) with proven
CVD benefit

DPP-4i | GLP-IRA = SGLT2

IS

B

.| if eGFR

Cosentino F et al. Eur Heart J 2019



- e
SGLT-2i: effects on MACE Ov°
. \ .
A meta-analysis of CVOTs : (\66 ‘a‘\"
NG
SR\ AT
o \o
Patients Events Eventsper Weight \\ab g@\\o HIR (35% C1)
1000 patient-years (%) D ) e 2
Treatment (n)  Placebo (n) Traatment Pacsbe A\ | ol

Patientswith atherosclerotic cardiov ascular disease G’O' (\V

EMPA-REG OUTCOME 4687 2333 7a 29 4 —i— 0-86 (0-74-0-09)

CANVAS Program Eri 2900 796 ‘g (? —— 0-82 (0-72-0-95)

DECLARETIMISE 3474 3500 1020 Sﬁ (6 — 0-90 (0-79-1-02)

Fixed effects model for atheroscerotic ﬂ'l:limra_'.-l:l.lirl:lj il 0-86 (0-B0—0-93)

Patientswith multiple risk factors 0 6\6

CANVAS Program zu-ag ﬁ? QQ\st -8 15.5 59 0-98 (0-74-1-30)

DECLARE-TIMI 58 133 741 1-01 {-Ba-1-20)

Fixed effects mudelfurm @:u(:é T 1-00 (0-B7-1-16)

\]6 035 050 100 250
6‘6\6 G\a Favours treatment F lacebo
A(GQ ‘e( BV OuTs treatmen AVOUrs p

O\QQO

5 of SGLT2i trials on the composite of myocardial infarction, stroke and cardiovascular death (major adverse cardiovascular events)
r@ hepremeufe:nhllmad atherosclerotic cardiovascular disease

Zelniker TA et al. Lancet 393: 31-39, 2019



GLP-1 RA: effects on MACE

A meta-analysis of RCTs with CV endpoint (VO
N .
L 2\ \ —~C\
GLP-1RA Placebo Odds Ratio Odds Ratip.’ G\O . 6 O)U
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year ClL \
11.1.1 Established CVD N ‘\
ELIXA 389 3034 397 3034 128% 0.98 [0.84,1.13] 2015 a 6
SUSTAIN-6 97 1262 124 1271 4.9% 0.77 [0.58, 1.02] 2016 b
LEADER 480 3403 571 3372 15.0% 0.81[0.71, 0.82] 2016
EXSCEL 722 5394 786 5388 18.6% 0.90 [0.81, 1.01]
HARMONY OUTCOMES 338 4731 428 4732 12.9% 0.77 [0.67, 0. Vﬁ
PIONEER-6 57 1350 68 1345 3.1% 0.83 ;o;@ 2019 a
REWIND 280 1560 315 1554 10.0% A 03]
Subtotal (95% CI) 20734 20696 77.3% .80, 0.9
Total events 2363 2689 6\

Heterogeneity: Tau® = 0.00; Chi*=7.15,df =6 (P =0.31}; I

Test for overall effect: Z = 4.52 (P < 0.00001)

11.1.2 Multiple risk factors

SUSTAIN-6 11
LEADER 128 5
EXSCEL

PIONEER-6 (6\' gﬁa

REWIND
Subtotal (95

Tot;

s@ﬁe G&e 6947

537

N\ N

QP?SS O(\Q\(\
122(9@ g::f{:

0.47 [0.23, 0.99] 2016
1.08 [0.83, 1.40] 2016

2008 5.4% 1.01 [0.77, 1.31] 2017

247 0.3% 0.50[0.15, 1.70] 2019

317 3128 10.8% 0.87 [0.74, 1.03] 2019
7061 22.7% 0.92 [0.77, 1.10]

589

vg\ anam?e 001 Chi*=6.27, df = 4 (P = 0.18); I* = 36%
for overalMeffect: Z = 0,95 (P = 0.34)

Mannucci E et al.

Diabetes Obes Metab 2019
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Use of DPP4 inhibitors in type 2 diabetes

1. They have optimal safety 06(5\)’\6‘ N
2. They have optimal efficacy $\)
3. They are well tolerate%()\“‘

&
600 :0(\6



Saxagliptin: effect on hospitalization for heart failure ‘ 0\9\3
Results of the SAVOR-TIMI trial 27 vl
W2 o
Saxagliptin Placebo él,ﬁﬂ
End Point (N=8230) (N=8212) 600\ ké\@s P Value
,a\\a 5\6
Cardiovascular death, myocardial infarction, or 613 (7.3) N@(G 1.00 (0.89-1.12) 0.99
stroke: primary efficacy end point \
Cardiovascular death, myocardial infarction, d@Q\E aa d\lﬂld (12.4) 1.02 (0.94-1.11) 0.66
stroke, hospitalization for unstable angina, $$ X
heart failure, or coronary rwasculanz.WP\ 5\ Q
secondary efficacy end point 0 3\6
Death from any cause OP\?\ O(\g\ 420 (4.9) 378 (4.2) 1.11 (0.96-1.27) 0.15
Death from carduﬂvaé 269 (3.2) 260 (2.9) 1.03 (0.87-1.22) 0.72
Myocardial r}g@tg \0\16 265 (3.2) 278 (3.4) 0.95 (0.80-1.12) 0.52
iach%@@aki‘eﬂe 157 (1.9) 141 (1.7) 1.11 (0.88-1.39) 0.38
9 it ||ﬁﬁt?n for unstable angina 97 (1.2) 31 (1.0} 1.19 (0.89-1.60) 0.24
H:%putahzatmn for heart failure 1.27 (1.07-1.51) 0.007

O\QQ

Scirica BM et al. N Engl J Med 369:1317-26, 2013



0‘\

Sitagliptin: effect on hospitalization for heart failure ‘O\@\)G
Results of the TECOS trial d\

|E| First hospitalization for heart failure
5 -

Sitagliptin
@ Flacebo

% of Patients With an Event

Time in the Trial, mo

F025 6903 6712 2549 4599 2131

5|tagl||1 a%z (\’ﬁ@ 7036 6917 6780 6619 4728 3515 2175

1324
1315

\G"@r ndpomt

’Q&nt MACE
‘5 (nonfatal MI, nonfatal stroke, and
cardiovascular death,
hospitalization for unstable angina)

14,671 T2DM patients with prior
CVD,

sitagliptin vs placebo 1:1.
Follow-up: 3y

McGuire DK et al. JAMA Cardiol 1:126-135, 2016



DPP4 inhibitors and heart failure

Metanalysis of RCTs: trial sequential analysis

Dpp4i Control

Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl|

M-H, Random, 95% CI

1.2.1 Non CVOT

Torl events 57 -1 ]
Heterogenehy: Tau® = 0.00; ChE = 25 68, df = 46 (P = 0.90); F = )X
Testfor overall effect: 2 = 1.31 (P = (.19}

1.2.2 CVOT
Arturl 2017 (37) 0 10 0 10
Berndt-Zlpfel 2013 (40} 0 22 0 22
de Boer 2017 (28) 0 22 0 22
Gantz 2017 {31} 20 2100 33 2102
Green 2015 {33} 228 7332 220 7330
McMurray 2018 (39) 23 128 2 126
Mita 2016 (26} 0 B3 0 B2
Mita 2016 (34} 0 172 0 168
Qe 2015 {(36) 0 50 0 50
Oyama 2018 (35} 2 222 4 2
Rosenstock 2010 (20} 209 3494 zza 3455
Rasenstock 2019 (30} 3 467

Rasenstck 2019 (38} 11z 3023

Scirica 2013 (32) 289 B2B0 q
white 2013 {27} 106 2701

Subtotal (95% CI) 234
Total events oo2 6 924
Heterogenehy: Taw? = 0.02; ChE = 14, 92@ 0. ua; nq-

Test for overall effect Z = 0.70 (P = '@

Total (95% CI) 9‘5@9 67373 100.0%
Total events gﬂ 993
Heterogenelty: T 0 (:hlz 55 (P = 0.5B}; F = 0%

Test for %un » Z Ll (P‘-‘J 25}

Tes6 he = 228, df = 1 {P = 0.13}, F = 56.1%

0\0@

0.60 [0.34, 1.05]
1.00 [0.83, 1.20]

1 19 [0 BB 1. 58]
1.06 [0.92, 1.23]

i

.

1.05 [0.96, 1.15]

.

Favours [experimental] Favours [control]

Dicembrini | et al. Manuscript in preparation



O

Risk of pancreatitis with DPPA4i

Observational d

ata

Unadjusted cdds ratio
(95 % Cl: p value)

Adjusted odds ratic
(95% CI; p value)

Incretin use®

Cardicvascular disease

Metformin use ,a(
Glibenclmi

0 g(q}e\ln? cgfmﬁm

Otherantidiabetic drug use 6 \le(

0-97 (0-69-136); p=0-8644

Previous disorders or treatments

(in the past Syears)
Gallstones 4-18 (3-55-4-92); p=0-0001
Pancreatic or billiary cancer 1-99(1-16-3-43); p=0-0132
Chronic or acute pancreatitis 3-56 (2-49-5-09); p<0-0001
Alcobal misuse 201 (1-06-3-82); p=0-0 w
Hypertrighrceridasmia 117 (0-93-1-48); 3@
Dhesity 1551,

13 @Qﬂﬂﬁ

P\

N 38 1.18), p=01242

Oe\\e 1.08 (0-94-1-24}; p=0-2707

ived more than one incretin.

0-08 (0-69-1-38); p=0-8958

N
e

JEFBH—Q; ﬁnm d
i&M—z 1”=§m14

157 @- - EJ p=0-184

0-82-1-35) p=0-6733
131 (0-99-1.75); p=0-0553
112 (0-99-1.27 ); p=0-0745

109 (0-98-1.21); p=0-1283
101 (0-87-118) p=0-8941

‘Q!\:Hrthﬂatﬁedudds ratio of acute pancreatitis assocated with exposure to incretins inthe & months
before index date

. \0<
‘ 0\9\0
@St
. 6 . \\ .
AN
0S e case-control study.

s
SQ)puIatlon based study in
Piedmont, Italy

Cohort of 282,429 patients
receiving drug treatment for
diabetes in the years 2008-2012

Identification of incident pancreatitis
through hospital discharge records

Giorda C, et al. Lancet Diabetes Endocrinol 2:111-115, 2014.



DPP4 inhibitors and pancreatitis 0\@\36
Metanalysis of RCTs: trial sequential analysis 06\ PR\
NG
W e
. ¥ p Twpied grack C‘,\G\‘» \6@

Dicembrini | et al. submitted



Contraindications to drugs for type 2 diabetes S 6\3\3@
\

o

Iable 1 Comorbidiries as absolure or relarive contraindication to the use of drugs for rype 2 diaberes ) \\‘a(\ o\\a\

Mer SU/glin AGI TZD GLP- 1%0‘@?—5{\3

Renal failure ++ . _ , A7 QA

Hearr failure 4= +4- - ++ 6\)\.6‘__6(6 Co _ —

Myocardial ischemia — . — RS 2N - _

. \ © =)

Liver cirrhosis ++ ++ _ G +-;-a d\ — +— _

Heparitis/NAFLD — — $V\-\> ~ e - - -

Osteoporosis —= +——\kp‘ te—6\ e ++ — — -

Dementia/MCI - ?\OO R _ _ _ .

Bowel discase + -OP‘ =] (\g ++ _ — _ _

Pancrearicis 6%— \O L _ — ++ $— _—

Respirarory insu Er&@é} ( — — —— — — __

++=a Q@Ig&uun. ++— = absolure/relarive contraindicarion; +—— = relative conmaindicarion; +- = reladive

IE&I] = no conmaindication

:J?eﬁ J|:l;15-: inhibiror, DPP-4 dipeprdyl pepridase-4 inhibivors, GLP- 184 glucagon-like pepride-1 recepror
iscy, Jios insulin, MCT mild cognirive impairment, Mer medformin, NAFLD nonalcoholic farry liver disease,

SUYelim sulfonylureas or glinides, 2D thiazolidinediones

O\QQO

Paolisso G, Monami M, Marfella R, Rizzo MR, Mannucci E. Adv Ther 29:218-33, 2012.



DPP4 inhibitors and pancreatitis
Metanalysis of RCTs

—s— Placebo
—4— Orlistat

All on braglutidg@la

| in
&
- -. . - " y
— g \

Mean weight change (kg)

——8—Liraglutide 1.2 mg
—&— Liraglutide 1.8 mg

—a— Liraglutide 2.4 mga\\6

—— Liragluti q
O oY
S\ Sfiles
XW![L!‘IE' d\
o al wae
0-86 v oA Imtlad)

| Below symbol
| represents ITT
| (LOCF) data:

80 92 1

O o= ——— -
™

Astrup A et al

. Int J Obes, 38:1-11, 2011



Variable

SBP (mm Hg) ol ? g\aﬁ\Q 134.3 (15.0) 134.8 (15.3) 0.3
DBP (mm Hg) X w‘(%) 76.9 (9.6) 77.6 (9.6) 0.004
TC (mmol/L) ?/OO O(\G 43 (1.1) 4.2 (1.0 43 (1.1) <0.001
HDL (mmolf’l)\ a2~ ef® o\ 1.1(0.3) 1.1 (0.3) 1.1 (0.3) 0.2
Qr‘)( e‘e\(a
Q‘G N
\\\‘696‘ o

Mamza J et al. Diabetes Technol Ther 18:85-92, 2016.



. . : . O
Predictors of response to basal insulin and DPP4 |nh|b|tor§g\a\36

Retrospective observational study on patients failing to dual oral therapy and.i '{t’(at%gt\gi'tﬁer

10,0

insulin or DPP4i. Follow-up: 36 months \,‘a\\’c)\\ é\d\\@
500\6 ‘ \,@\’\0@
Basal insulin (N=501) DPP@rﬂh\%iéog@\%%l)
HR  95%,0 p 00 10 10.0 1000 66\) \\]6(
S e G( MR 95%, Q1 p 00 1.0
Age (10 years) 140 110 170 0013 - <~\ \9
\)OJ years) 120 085 145 0.3 .
Gender [womenvs. men) 104 061 177 098 — & (6@
P\$ é\Q Gender (Wornen wi. maen) 058 036 o083 QpQozs ] T
Body massindex (Kg/m2) LO8 103 113 0002 Ow \G
0 . '\ 6 Body mass index |[Kg/ma2| 1.06 L01 111 0015 r
Ale [%) 097 04 112 O&S P@ - (\g
QC) Q O Ale (%] 032 023 045 0001 e
Durationof diabetes [years) 0.96 0.93 n.ea@ '\O(\
Neuropathy (yes vs. no) o @3616 ﬂde(Q | Duratien of diabetes (yaars) 088 053 088 0003
Acarbose [yes vs. no) QQQEQ@ ﬁém . Charlsan’s comorbidity score 119  1.032 136 0016 -
sche mic heart sgm.{nl(‘\g.’% a1 057 0003 . lschemic heart disease (yesvs.no) 081 042 156 053 —
T

O\QQ

Monami M, Ragghianti B, Zannoni S, Vitale V, Nreu B, Mannucci E. Acta Diabetol 53:35-40, 2016.



DEGLI STUDI
FIRENZE

e : \O
DPP4 inhibitors and hypoglycemia O\a\)e\o
Meta-analysis of available RCTs 36\‘ A\
NG\
Mantel Haenzel Odds Ratio (95%Cl) . \‘0\\ 9\6
t \O '@@
0.01 0.10 1.0 10.0 500 \\

'\6\?3?Iable RCTs vs any comparator,
G © “duration 24 wk or longer, patients

Add on to SWinsulin

]

|

- Vildagliptin _

—

2 Monotherapy with T2DM.
'E “_',3 Add on o SUnsulin

G5 N=41 RCTs
=

E Sitagliptin

l&J Monotherapy

—

[+

e 23
DPFP-4 Inhlbfturza\a d
Sulfonyiu

: RN~
Thi %
.\"\\\3@& (O
S\ <
Mantel—Haenszel odds ratio (with 95% CI) for any hypoglycemia (logarithmic scale).

ACTIVE

d‘-ﬂ MPARATORS

/.
2

Monami M, lacomelli I, Marchionni N, Mannucci E. Nutr Metab Cardiovasc Dis, 20:224-35, 2010



Total m = é@‘ § (G ﬁoﬂrﬂspﬂnffers

Variable 13 525) e\ e& (n =11,817) P value
SBP (mm Hg) OIS, 7 & ‘ 1343 (15 0) 1348 (15 3) 0.3
DBP (mm Hg) P?‘O wg‘%“(g.ﬁ) 76.9 (9.6) 77.6 (9.6) 0.004
TC (mmol/L) ?/00 O(\e 4.3 (1.1) 4.2 (1.0) 43 (1.1) <0.001
HDL (mmulf’l)\ &2~ e° N 1.1(0.3) 1.1(0.3) 1.1 (0.3) 0.2
Q@‘ (G\‘a
\Z N©
\\QQ (\(5G
A\ ee

Mamza J et al. Diabetes Technol Ther 18:85-92, 2016.
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