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Il dr. Antonio Nicolucci dichiara di aver ricevuto negli ultimi due anni
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AMD, SID, SIMG, SIMI, SIF, SIGG, FAND, CeRGAS.
Progetto per l'organizzazione dell’assistenza al diabete dell’adulto.
Ed. Health Alliance S.r.L., Milano 1998.



Drugs for T2DM
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therapy

Efficacy”
Hypo risk _____
Weight ______
Side effects | ___

Dual
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Efficacy
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Hypo risk.....
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Combination
injectable

Healthy eating, weight control, increased physical activity & diabetes education

therapy’

If HbA1c target not achieved after ~3 months of monotherapy, proceed to 2-drug combination (order not meant to denote g'\a'

any specific preference —choice dependent on a variety of patient- & disease-specific factors): A0
Metformin Metformin Metformin Metformin Metformin . ‘OG\Wletformin
+ + + + + . (')\6 +
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ﬁ%’oceed to 3-drug combination (order not meant to denote
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If HbA1c target not achieved after ~3 monﬁ‘g{@ual thlﬁg

any specific preference

Metformin
+

Sulfonylurea

If HbA1c target not achieved after ~3 months of triple therapy and patient (1) on oral combination, move to injectables, (2) on GLP-1 RA, add
basal insulin, or (3) on optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. In refractory patients consider adding TZD or SGL T2-i:
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T2DM Trials of
More vs. Less Glucose Lowering

Duration

22" o2
UKPDS! 10 3,867 <(@m‘iﬁol/L 7.0vs. 7.9
c© ad
ACCORD? 3.4 6@&3 : Q@Q A1C < 6.0% 6.4vs. 7.5
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ADVANCE3 V':i\O S 0(\(%1, 140 A1C<6.5% 6.5vs. 7.3
2P oot
a\ad we
VADT# Q@‘ ‘6\65.6 1,791 A1C < 6.0% 6.9 vs. 8.4
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ACCORD, Action to Control Cardiovascular Risk in Diabetes; ADVANCE, Action in Diabetes and Vascular disease:

PreterAx and Diamicron MR Controlled Evaluation; UKPDS, UK Prospective Diabetes Study; VADT, Veterans Affairs
Diabetes Trial

LUKPDS Group Lancet 1998;352:837-53; 2Riddle et al Diabetes Care 2010;33:983-90; *Woodward et al Diabetes Care
2011;34:2491-5; “Duckworth et al N Engl J Med 2009;360:129-39



The Rosiglitazone experience
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Effect of Rosiglitazone on the Risk of Myocardial Infarction

VOL. 356 NO. 24

and Death from Cardiovascular Causes

Stever

ABSTRACT

BACKEGROUND
Rosiglitazone is widely used ro treat patients with rype 2 diaberes mellitus, but its
effect on cardiovascular morbidity and mortality has not been determined.

METHODS
We conducrted searches of the published literarure, the Web site of the Food and
Drug Administration, and a clinical-trials registry maintained by the drug ma
facturer (GlaxosmithKline). Criteria for inclusion in our meta-s included a
study duration of more than 24 weeks, the use of a randomized e nnrml growy

receiving rosiglitazone, and the availability of outeome data for myoea @
tion and death from cardiovascular causes. OF 116 potentially rele
trials mer the inclusion cr We tabulared all occurrences of

tion and death from cardiovascular causes. 3 6

RESULTS
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gslr apone was associated with a significant increase in the risk of myocardial
farction and with an increase in the risk of death from cardiovascular causes that
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tions, patients and providers should consider the potential for serious adverse car-
diovascular eftects of rreatment with rosiglitazene for type 2 diabetes.
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2008: the year of the paradigm shift
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Efficacy trials vs. safety trials
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Aim Demonstrate CV benefit Demqg(s"{‘?a{t\g@? safety
Aim of treatment ~ Maximize HbAlc dlfferegoéadwgmﬁe HbA1c difference
(‘(*\?qumse)

Comparator Usually actlv&d)%gq(ega Usually placebo

: |g @)ﬁ\gm\ﬁ of patients High proportion of patients
Study population i to eVD/CKD with CVD/CKD

2P

Primary end&@’@tz aﬂl%terogeneous MACE
Stud&(ld@atmﬁ Pre-specified Event driven

O\GFermary analy5|s Superiority Non inferiority



FDA criteria for requirement of a postmarketing
CV outcomes trial
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Non-inferiorityNon- m@r%rlw

boundary

HR 1. % \& 2\ g@‘gﬁ\
o0 0@
Superiority - \\36 X\
Approvable: no need 0\, 2 e‘ea
for postmarketing Non- ,nfenorl{% O Upper limit
study \30 P 20 of 95% Cl
)2 \Z
Approvable: need for
postmarketing study \8@;\9}?%@} 4 -
<O
p\\A erior L
a2 " xg°
Not approva%{&e 2\
(S e\le‘ Underpowered _
\'\ @Q \0 l l l l l l l l l
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0\69 0.4 06 08 1 1.2 14 16 1.8 2.0 2.2
Hazard
ratio

Hirshberg B, Raz |. Diabetes Obes Metab 2011;34(Suppl. 2):S101-S106.
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Risk margin (A) impact
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Empagliflozin, Cardiovascular Outcqpes,
and Mortality in Type 2 DLabe‘t 2o

0\ \\6
N Engl ) Med 2015;373:2117- 3&@5 X\

The primary hyp&@@éslg\qﬁgs noninferiority for the
primary outcgm@ \(\@tﬁ’ empagllflozm (pooled doses of
10 mg c@mdﬁ?g&)ﬂ@hg) versus placebo with a margin of
1. 3&@@? ékfe\‘?lazard ratio.
\\\13(9( (\Ge\‘e

For the test of noninferiority for the primary outcome
with a margin of 1.3 at a one-sided level of 0.0249, at
least 691 events were required to provide a power

of at least 90% on the assumption of a true hazard
ratio of 1.0.
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Risk margin (A) impact
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Semagluude and Cardiovascular Q @Qrég‘gmes
in Patients with Type 2 M

e

The New England Jmu&@bﬁ? Me&ﬁ’cme

«2°
We determlnngﬁ@Iotﬁe enroliment of 3260 patients
would b@%qwféd to determine the primary outcome in
at&eﬁ%‘&,&@? patients and provide a power of 90% to
ngv‘f?édec‘t\ a hazard ratio of at least 1.80 at the 0.05 level of
0% significance.



Cumulative number of participants with diabetes
In cardiovascular outcome trials over time
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Evolution of prospectively planned primary
end points in completed CVOTs

Death from hyperglycemia or hypoglycemia
Renal failure

Vitreous hemorrhage

Retinopathy requiring photocoagulation
Blindness in one eve

Cataract extraction

All-cause mortality

Leg revascularization

Coronary revascularization

Heart failure

Amputation &\O
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Marx N et al Diabetes Care 2017



Global distribution of participants
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Pre-FDA Guidance 0\3
ADVANCE X X X o \\‘
Proactive X X \
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ACE $’\ e © X
EXAMINE X (Y‘) s 5\0? X X X X X
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(2, o\
SAVOR-TIMIS3 eQa e(e X X X X X X
EXSCEL ,aQ( \09* X X X X X
ELIXA 5\’\.\ ?e( Wy X X X X X X
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AROLINA X X X X X X X
Taspog x M X X X X x
CANVAS X X X X X X
BI10773 X X X X X X X
AAA X
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Class of drug of interest being
evaluated:

I DPP-4i
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LEADER (Liraglutide) NG N

2
SUSTAIN 6 (Semaglutide) NaPTENZ

CANVASTR
| (Canagi:iozin)
OMNEQ! 018 (DPP-4i QW)
RS CARMELINA (Linagliptin)
EXSZEL (Exentide QW)

. \‘e(

R ‘ FREEDOM CVO (ITCA Q 6 months)
0‘5\\

DEVOTE (Degludec)

0\69 CAROLINA (Linagliptin)

REWIND (Dulaglutide QW)

DECLARE-TIMI 58 (Dapagliflozin)

CREDENCE (Canagliflozin)

Ertugliflozin CVOT (Ertugliflozin)



CVOTs on DPP-4i

N
Median duration of follow-up Primg@\%ndpoint

In all these studies, DPP4 met the primary
endpoint of non-inferigrity (but not

superiority) when cempared to placebo.

Some concerns regarding HF events.
N=16,492 & :

°, ‘QQQ L] L] o CV d th’
‘ Y CVD —> Sitagliptin nonfatej MI,
TE&?S Alc 6.5-8.0 nonfatal stroke, or

N=14,671 L > Placebo UA requiring

hospitalization

| —l —l |

| L L 1

Randomization Year1 Year 2 Year 3



DPP-4 inhibitors:

Meta-analysis of HF hospitalizations in SAVOR-

TIMI 53 and EXAMINE

Gliptin Placebo

Study of
Subgroup

Events Total Events Total Weight

Odds Ratio Odds Ratio

95% Cl

EXAMINE 106 2701 89 2679 27.4%

SAVOR-TIMI 289 8280 228 8212 T2.6%

Total 395 1751 317 10891 100.0 %

M-H, Jander), 35% ClI

1.19 [0.89, 1.58]

1.27 [1.06, 1.51]

1.24 [1.07, 1.45]

_._
0.5 0.7 1 1.5 2
Favors Gliptin  Favors Placebo




Hospitalization for Heart Failure*
ITT Population

o°
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Hospitalization for heart failuret 228 (3%0@‘6 @ 229 (3.1%)

1. Og)*@e 31@8 pyrs 1.09 per 100 pyrs
O»\)O%@gaﬁ HR=1.00 (0.83, 1.20), p=0.98

W e
\{ioﬂ\o (\Q\(\{a
Hospltallzatlon @i@hgaﬁ failure or 538 (7.3%) 525 (7.2%)
cardlovasq@ba \@&a\ﬁw
\\]’3 (S
0\3\306\\ & 2.54 per 100 pyrs 2.50 per 100 pyrs

ITT HR=1.02, (0.90, 1.15), p=0.74

* Adjusted for history of heart failure at baseline
' Prespecified analyses T AT SO

Green JB et al. NEJM 2015 TECOS
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CVOTs on GLP-1ra

Median duration of follow-up Primary endpoint
B

C\/ daath,
ACS rionfatal Ml,
ELIXA Alc5.5-11.0 2 nonfatal stroke, or
N=6,068 \ (\‘ A UA requiring

hospitalization

Age >50 with CVD,
CV death,

S .
LEADER SIPELDEIONE 7 G, nonfatal MI, or

Alc 27.0%
N=9 340 nonfatal stroke

Age >50 with CVLC, ~
HF or CRF, or age SemagIUtlde CV death,

SUSTAIN-6 260 with RF, nonfatal Ml, or
Alc>7.0% PIacebo nonfatal stroke

N=3,297

=™
()'\69 .
70% CVD E— Exenatide LAR S
EXSCEL Alc 6.5-10% nonfatal Ml, or

N=14,753 N Placebo nonfatal stroke

| —l —l |

| L L 1

Randomization Year1 Year 2 Year 3



Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

_ _ \
100 209 Hazard ratio, 1.02 (95% Cl, 0.89-1.17) 0
A%
90- . O\
Lixisenatide !
80—
70-
X 60
w
£ 50
8
T 40~
30-
20—
S
T o
6‘ e\‘
(GQ \‘G( 0 | | |
et a® 0 12 24 36
‘ 05\ ?G
0\-39 Months
No. at Risk
Placebo 3034 2759 1566 476
Lixisenatide 3034 2785 1558 484
ELIXA trial

Pfeffer MA et al. N Engl J Med 2015;373:2247-57



Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

S
)
%

N SR -

o
>
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Liraglutide

HR: 0.87
95% CI (0.78 -0.97)
p<0.001 for non-inferiority
p=0.01 for superiority

Patients with an event (%)
o =

o
o4

B2 ;\@ N 18 24 30 36 42 48 54
‘ 9@9 0@\13( Time from randomization (months)

Patientgg{‘m?? ot ©

L@@kﬁde 4668 4593 4496 4400 4280 4172 4072 3982 1562 424

Placebo 4672 4588 4473 4352 4237 4123 4010 3914 15643 407

The primary composite outcome in the time-to-event analysis was the first occurrence of death from cardiovascular causes, non-fatal
LEADEH' myocardial infarction, or non-fatal stroke. The cumulative incidences were estimated with the use of the Kaplan—-Meier method, and the

hazard ratios with the use of the Cox proportional-hazard regression model. The data analyses are truncated at 54 months, because less
e et e than 10% of the patients had an observation time beyond 54 months. Cl: confidence interval; CV: cardiovascular; HR: hazard ratio.

Presented at the American Diabetes Association 76t Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA.



All-cause mortality

)
_— HR: 0,88;2°°
> 0
S 95/0 cg@% B %)
G 15
2° \6
= a'd\\ 2° Placebo ..
10 QN ex®
§ © 50(\ P )
) T Liraglutide
et .
c 51
2
b
©
Y
04 —- - . . . . . . '
0 a‘a%b e\a\‘?z 18 2% 30 3% 02 4 54

Patients gt aek’ 0C Time from randomization (months)

i\m@[ﬁe 46@ 4641 4599 4558 4505 4445 4382 4322 1723 484
lacebo 4672 4648 4601 4546 4479 4407 4338 4268 1709 465

‘ LEADEH The cumulative incidences were estimated with the use of the Kaplan—-Meier method, and the hazard ratios with the use of the Cox proportional-hazard regression

model. The data analyses are truncated at 54 months, because less than 10% of the patients had an observation time beyond 54 months. Cl: confidence interval;
[ frraapr e HR: hazard ratio.

Presented at the American Diabetes Association 76t Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA.



Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

15 -

10 A

Subjects with an event (%)

0 4

HR, 0.74 (95% Cl, 0.58; 0.95)

Events: 108 semaglutide; 146 placebo
P<0.001 for non-inferiority

P=0.02 for superiority

\
| \OG\O\OQ
66\0\6\\
AP\
. ’3\\ %'\6\\'6

Placebo, 8.9%

Semaglutide, 6.6%

\v L] L] L] L] L] L] L] L] L]
0 %\6 QG\Q\]@& 40 48 56 64 72 80 88 96 104 109
(GQQ \le( Time since randomisation (weeks)
W ¥ ac?
N Npeher
QO% I‘? er of subjects at risk
Semaglutlde 1648 1619 1601 1584 1568 1543 1524 1513
Placebo 1649 1616 1586 1567 1534 1508 1479 1466

SUSTAIN-6 trial

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



All-cause mortality

ITT analysis
100- \g§g§2>
187 Hazard ratio, 0.86 (95% Cl, 0.77-0.97) ‘ 0\6\08
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80 e
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3
N
(GQ \‘G(
. ‘\‘QQ {\Ge 0 T T T T I T T |
Qog,\\\ Qe‘ 0 1 2 3 5
0\6 Years since Randomization
No. at Risk
Placebo 7396 7344 7278 7058 6470 5019 4091 3478 2666 1695 892
Exenatide 7356 7304 7234 7028 6433 4991 4095 3518 2698 1726 907

EXSCELK, )



Meta-analysis on GLP1 RA

oo
8
Sty name Statistics for each study Hazard ratio and 95%C1 0\@‘08\
- SN
ratio t \ .
EXSCEL 0.91 083 1.00
LEADER 0.87 078 097
SUSTAIN-6 074 058 095
0.88 0.81 095
G(;‘\ © ) QA
1: 22%, Q-test p value: D§O$\ .3\6
O(\Q
P~ o“
3" e All Cause Nbrtality
9‘6 U‘é!&\‘a X Stafistics for each Hazard ratio and 95%C1
"{,\\"aQ e o Wt Zvee pvd
%\ ?e( ratio t A pVaue
'\-aQO EXSCEL 0.86 077 097 242 0016 E B
0 LEADER 0.85 074 097 232 0.020 A
SUSTAIN-6 105 0.74 150 027 0.787
ELIXA 094 078 1.13 -067 0501
088 081 0.95 -3.16 0.002 *
0.5 1 2

Mt Ay it

12: 0%, Q-test p value: 0.63



CVOTs on SGLT2I

\O
N
Median duration of follow-up I?broﬁ}gry endpoint

CVvD

EMPA-REG
OUTCOME

Alc 7.0-10.0 Zigx nonfatal M. or

nonfatal stroke

CVD or age>50

: X CV death,
CANVAS with RF : nonfatal Ml, or
Alc 7.0-10.5 \ nonfatal stroke

Placebo

Randomization Year1l Year 2 Year 3 Year 4



Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

B
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6 G\-
0 HR0.86 0\ s
(25.02% C10.74,0.99) 6(\ \\6
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3 &%
-
&
£ 104
3
$
e
.1 5‘-
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P 2333 T255 21974 2012 1875 1380 1141 T4l 188

-

Curmula i o dence funchon. BLACE, Major Advese Cordiovosoulor Brent: HE hazord rotic.
Twworsided tests for supescity wers conduecied [shatshcal sgnificance was ndicoed § p0.0483)

T TF EMPA-REG
. *i‘* OUTCOME'

Zinman etal N Enal J Med 2015;5ep 17 [Epub ahead of pring] N =7




All-cause mortality
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15 X be
HR0.68 O\
95% C10.57,0.82) ‘ (\’5"9}%{‘8\\
p=0.0001 Nt e
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G
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Patienty with event (%)

J \Y
“\JQQ ,-.‘&\Ge sABAThs
o2 \an in 4487 4651 4508 4555 4z Wre 2617 1722 414
0\69 Placebi 7313 7303 2380 2743 017 1503 1281 825 177

L | T TF EMPA-REG
Colan-Mleiar asfmote, HR, nozoed mfo = ..i‘."_ OUTCOME®

Zinman ecal N Enagl J Med 2015;5ep 17 [Epub ahead of pring




Hospitalization for heart failure
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Primary outcome

CV death, non-fatal myocardial infarction, or non-fatal stroke

A Death from Cardiovascular Causes, Nonfatal Myocardial Infarction, or Nonfatal 5""'0'(8@\0

100+
90—
80—
70
60—
50+

Patients with an Event (%)

No. at Risk
Placebo

0O
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All-cause mortality
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Hospitalization for hearth failure
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CVOTs with head to head comparisons
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Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

— ‘a‘
100 Hazard ratio, 0.91 (95% CI, 0.78— ]b@@\og

90 nomnfemomtyconf'rmed 6\0\

80— 12+ P<0.001 \\a\ 6\»@{‘?rg|ne
70+
60-
50-
40+
30+
20+

\

%
05\\'\\1 °Y

0\69 0-

Patients with Event (%)

Months to First Event

DEVOTE trial

N Engl J Med 2017; June 12



Severe hypoglycemia
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Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke
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Key secondary outcome, on treatment population
Sudden death, fatal and non-fatal Ml (including silent Ml), fatal and non-
fatal stroke, major leg amputation (above the ankle), coronary, leg org\a
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Available Glucose-Lowering Drugs on Cardiovascular
Mortality in Clinical Trials of Type 2 Diabetes
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JAMA. 2016;316(3):313-324



From RCTs to RWE

Lower Risk of Heart Failure and Death in Patients

Initiated on Sodium-Glucose Cotransporter-2

Inhibitors Versus Other Glucose-Lowering Drug@\a

The CVD-REAL Study (Comparative Effectiveness of Card|o§ l
Outcomes in New Users of Sodium-Glucose Cotransponge’rl 6<5,\
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: a Multinational Observational Analysis
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Dapagliflozin Compared to DPP-4 inhibitors is Associated with
Lower Risk of Cardiovascular Events and All-cause Mortality
In Type 2 Diabetes Patients (CVD-REAL Nordic): a
multinational observational study

DOM 2017




Conclusioni
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* Negli ultimi anni I'armamentario terapeutico a disposizione del d&a‘b@%logo S
e arricchito in modo sostanziale, con la possibilita di comt’)&i&a‘f@&\:{m@éanismi
d’azione molteplici e di personalizzare la terapia 6\6’{6\\\6 =

SO g
* Le nuove classi di farmaci si sono mostrate sigta?@‘galsbunto di vista

. . . . S\ . . .
cardiovascolare, e in alcuni casi e statoedc@éug@e*ﬁato un beneficio sugli

eventi cardiovascolari, sulla prog@gﬁ%&g&‘%\l danno renale e sulla mortalita
OV~ 49

: : \C o\ : : :

* | CVOTs soddisfano a pl%&@‘fé r\{@ﬁeste degli enti regolatori, ma sono meno

utili per guidare la p@i&é&@n&% (assenza di confronti head to head,
confronto vs. p,l\% Q@@ﬂ baseline therapy poco chiara, selezione di pazienti

ad el?:/:g‘%??e\‘éds&lo’ spesso focus solo su outcomes CV)

. ‘L%(i,éﬁ‘brma‘zloni derivanti dai CVOTs andranno necessariamente affiancate

Ofa quelle dei Real World Data, che consentiranno di valutare il profilo di
efficacia e sicurezza dei farmaci su popolazioni piu rappresentative della

normale pratica clinica
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