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Benefici dei “nuovi” farmaci
per il diabete di tipo 2
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Da: AMD-SID Standard italiani per la cura del diabete mellito 2016



Effetti collaterali e rischi dei “nuovi”
farmaci per il diabete di tipo 2

Interazioni con altri farmaci
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UKPDS patients
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		Time		Extrapolated beta cell function		Measured beta cell function
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ESTABLISHED ASCVD OR CKD

J

GLUCOSE-LOWERING MEDICATION IN TYPE 2 DIABETES: OVERALL APPROACH

FIRST-LINE THERAPY IS METFORMIN AND COMPREHENSIVE LIFESTYLE (INCLUDING WEIGHT MANAGEMENT AND PHYSICAL ACTIVITY)
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T0 AVOID
CLINICAL INERTIA

REASSESS AND
MODIFY TREATMENT
REGULARLY
(3-6 MONTHS)
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CVD enefit | Basal insylih, O ~ \6 and/or GLP-1 RA not tolerated or lowest acquisition cost
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5\\\“}?} ? 2 Consider the addition of SLlﬂIl basal insulin: I DPP-4i (if not on GLP-1 RA)

1. Proven CVD benefit means it has label indication of reducing CVD events. For GLP-1 RA strongest
evidence for liraglutide = semaglutide = exenatide extended release. For SGLTZi evidence
madestly stronger for empagliflozin = canagliflozin.

2. Be aware that SGLT2i vary by region and individual agent with regard to indicated level of eGFR

far initiation and continued use

3. Both empagliflozin and canaglifiozin have shown reduction in HF and reduction in CKD

progression in CVOTs

&, Degludec or U100 glargine have demonstrated CVD safety

+ Choose later generation SU with lower risk of hypoglycaemia
+ Consider basal insulin with lower risk of hypoglycaemia”

based on weight neutrality
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. Low dose may be better tolerated though less well studied for CVD effects
. Choose later generation SU with lower risk of hypoglycaemia

. Degludec / glargine U300 = glargine U100 | detemir < NPH insulin

. Semaglutide = liraglutide = dulaglutide = exenatide = lixisenatide

. If na specific comarbidities (i.e. no established CVD, bow risk of hypoglycaemia and lower

priority to avaid weight gain or no weight-related comorbidities)
10. Cansider country- and region-specific cost of drugs. In some countries TZDs relatively mare
expensive and DPP-&i relatively cheaper

If DPP-4i not talerated or
contraindicated or patient already on
GLP-1RA, cautious addition of:
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The RIACE Study: 15993 consecutive patients
with diabetes from 19 Outpatient Diabetes
Clinics in Italy, years 2007-2008 5*

Prevalence of any CVD &

Pugliese G et al.; Cardiovasc Diabetol 2014
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WITHOUT ESTABLISHED ASCVD OR CKD
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CHOOSING GLUCOSE-LOWERING MEDICATION
IF COMPELLING NEED TO MINIMISE WEIGHT
GAIN OR PROMOTE WEIGHT LOSS
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- STUD,

Differences of HbA,  estimated with network meta- | =

analysis vs placebo in patients with type 2 diabetes
treated with GLP1R-agonists
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Differences of FPG estimated with network meta- ;=
analysis vs placebo in patients with type 2 diabetes

treated with GLP1R-agonists

%
‘ e,\o\océ
(\96\‘?\6\0
. \\6\\6. R
L0500 FPG (mmol)
ALB . Ged\\xajeaé\a\ -1.40 (-2.22, -0.59)
DUL gl - Owwd\%d\*"’ -1.97 (-2.44, -1.49)
EBID wv@é\qe@@ -0.93 (-1.22, -0.64)
EQW — 850 @ -1.78 (-2.27, -1.29)
?\0 eo(\g
LIR ?\\(‘f‘g@-\oﬁ -1.86 (-2.20, -1.53)
LIX 2w s g ol -0.73 (-1.08, -0.38)
TAS ‘w@@e;’ea\o@ —a— -1.68 (-2.05, -1.32)
o
O\@QO
| | | |
3 il = 0 1

Htike ZZ et al.; Diabetes Obes Metabol 2017



Differences of systolic blood pressure estimated
with network meta-analysis vs placebo in patients
with type 2 diabetes treated with GLP1R-agonist;
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Differences of heart rate estimated with network
meta-analysis vs placebo in patients with type 2
diabetes treated with GLP1R-agonists
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Differences of LDL-cholesterol estimated with

network meta-analysis vs placebo in patients with
type 2 diabetes treated with GLP1R-agonists
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Differences of HDL-cholesterol estimated with
network meta-analysis vs placebo in patients with
type 2 diabetes treated with GLP1R-agonists 5
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Differences of triglycerides estimated with network ; =:.

meta-analysis vs placebo in patients with type 2

diabetes treated with GLP1R-agonists

\O
' \08\0
a&OQ
WV v
oo\é@\ é\d\\a\
X\ﬂg&@@?ﬁies (mmol/L)
ALB = S %<\ue‘ -0.14 (-0.39, 0.11)
On=as -0.22 (-0.41, -0.03)
DUL 0 oo
EBID — Pt e® -0.04 (-0.18, 0.11)
EQW ?539—0«5\“— -0.04 (-0.18, 0.11)
LIR — o ee— -0.21 (-0.40, -0.03)
LIXI \@69?;\\6\‘6 i :
TAS 0@ . -0.04 (-0.18, 0.10)
,\"\\]69( ?G \
60% | |
-0.6 -0.3 0 0.2

o

Htike ZZ et al.; Diabetes Obes Metabol 2017



Differences of safety outcomes estimated with

network meta-analysis vs placebo in patients with

type 2 diabetes treated with GLP1R-agonists
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CHOOSING GLUCOSE-LOWERING
MEDICATION IF COST IS A MAJOR ISSUE

In those WITHOUT established
ASCVD OR CKD
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loss/maintenance MODIFY TREATMENT
and avoidance'nf (3'15655‘?"}55)
hypoglycaemia

e ; : A\

First-line therapy is metformin \\6 f 6\\‘6\

If HbA, is = 17 mmol/mol (1.5%) above individualised Hh 1\)\6 )
target consider early combination therapy c@ o(e
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0\6906 [ TZD> J [ su' ]
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4 PARADIGM:

« Insulin therapy: Basal insulin with lowest acquisition cost

. t[.:tl)‘nsider DPP-4i or SGLT2i with lowest acquisition cost T R EAT TO TA RG ET




The RIACE Study: 15993 consecutive patients
with diabetes from 19 Outpatient Diabetes
Clinics in Italy, years 2007-2008 5*

Prevalence of any CVD &

Pugliese G et al.; Cardiovasc Diabetol 2014



Pharmacologic glucose-lowering therapy in ;-
type 2 diabetes: after the first step =
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WITH ESTABLISHED ATHEROSCLEROTIC CARDIOVASCULAR

CHOOSING GLUCOSE-LOWERING MEDICATION IN THOSE @
DISEASE (ASCVD) OR CHRONIC KIDNEY DISEASE (CKD)

7

&

70 AVOID
CLINICAL INERTIA
Use principles in Figure 1 |i§ MURDE,ﬁSTERiSAmENT
(4 MONTHS) e
'\ O\ab
O\ )
Use metformin unless contraindicated or not tolerated P\ X
N 2\
If not at HbA__target: A\ W
@ o
» Continue metformin unless contraindicated (remember to adjust dose/stop metformin with decllnm%
» Add SGLT2i or GLP-1 RA with proven cardiovascular benefit' (See below) \\‘3 \6\\6
If at HbA,_target: \6 6\6
« Ifalready on dual therapy, or multiple glucose-lowering therapies and not on a o\igﬂa B\ consider switching to one of
these agents with proven cardiovascular benefit' (See below) g(\

OR reconsider/lower individualised target and introduce SGLT2i %)\
OR reassess HbA, at 3 month intervals and add SGLT2| or @PL i Qge@}es ahove target

l %

HF or CKD predominates
R
( PREFERABLY 1

SGLT2i with evidence of reducing HF and/or CKD

SGLT2i with proven progression in CVOTs if eGFR adequate?

CVD benefit', if
eGFR adequate?

GLP-1 RA with proven
CVD benefit!

If SGLT2i not tolerated or contraindicated or if eGFR less
than adanuata? add G| P-1 RA with proven CVD benefit'*

PARADIGM: '
TREAT TO BENEFIT




Cardiovascular Outcomes in Type 2 Diabetes
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Lixisenatide in Patients with Type 2 Diabetes = Semaglutide and Cardiovascular Outcc
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Focus on:

* 3-point MACE: cardiovascular death, nonfatal
myocardial infarction, nonfatal stroke 6\0\’”
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Incidence of MACE
in the CVOTs with GLP1-RA
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All cause death rate
in the CVOTs with GLP1-RA
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Hospitalization for heart failure
in the CVOTs with GLP1-RA
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Meta-analysis of GLP1-RA and SGLT2-I trials on
hospitalization for heart failure (HHF)

Treatment Placebo \O N\l
Trials Patients Events Events Events Weights ‘Oe\o HR [95% CI]
per 100 ptyrs per 100 ptyrs “ 0‘\6
é‘ (\6 .\
GLP1-RA ) \\@\?{ 0\‘\6'\
GRSV
ELIXA 6068 249 18 19 19.7 o s . 0.96 [0.75, 1.23]
\\66 ‘\6\\6
LEADER 9340 466 12 14 36.4 \)\6 o) 6\6X—-—| 0.87 [0.73, 1.05]
2 é
SUSTAIN-6 3207 113 18 16 P\ éz{}ed(-\\le(e R : 1.11 [0.77, 1.61]
. 0 :
EXSCEL 14752 450 09 10 O$$ D © N 0.94[0.78, 1.13)
. ; APV eQ
Fixed Effects for HHF (P-value=0.20) %O %\Q --- 0.93 [0.83, 1.04]
AP :
O~ o
QP?S) o O
SGLT2i X\
EMPA-REG OUTCOME 7020 D e e\a\\ 0.9 14 24.0 - 0.65 [0.50, 0.85]
o A\
CANVAS Program 1016%6()6‘ <\oe}‘3e' 0.6 0.9 25.6 : = I 0.67 [0.52, 0.87]
. \\ :
DECLARE-TIMI Sg\\,\\‘?ﬂeo ?G 498 0.6 0.8 50.4 — 0.73[0.61, 0.88]
Fixed @‘-\%Qor HHF (P-value<0.001) el 0.69 [0.61, 0.79]
| ] | 1
0.50 1.00 1.50 2.00

Hazard Ratio

Zelniker TA et al.; Circulation 2019




Percentages of adults with T2DM in U.S.A. who would meet /7%
inclusion criteria for CVOT of GLP1-R agonists
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Differences among GLP1R-A trials that
may have influenced outcomes

- ELIXA LEADER EXSCEL | HARMONY | REWIND
)

. ‘ \
Agent Lixisenatide  Liraglutide Semaglutide Exenatide &%Mé\@k@s@‘\ Dulaglutide
XR co0® @
22 é\d@\\
Dose Increased if Forced Forced 0@6}?}\% se Clinical Single dose
strategy tolerated increase incr 66\50(\ titration
\\\PS)Q @
%O %\Q
Baseline 7.7 830 @ 8.7 8.1 8.7 7.35
HbA1c (%) O~ ot
?\\Goe‘é\o‘\
Established ‘g@&e‘@\a\‘ 81 83 73 100 31.5
VD (%)  e0? et
“\]aQ ?G(
A
% ACE 805 1302 254 1744 766 1257
(n)
Follow-up 2.1 3.8 2.1 3.2 1.6 5.4
duration

(yrs)



Differences Among Agents That May
Have Influenced Outcomes

Lixisenatide  Liraglutide Semaglutide Exenatide XR AIblglO\f??e

D
le od od qw qw r\\()\6 qw
Structure Exendin-4 GLP-1 GLP-1 Exen@\\’aﬁ\ a\ GLP-1
(sequence homology) (50%) (97%) (94%) G\Q%é‘i%}\d\ (97%)
: 0
In vivo EC., nmol/kg)* 0.02 0.5 NA A\ 6\\’&\\8 01 1.4
th 2-4 h 116-13h 0@3@@3 2 weeks ~ 5 days
N
Dose 20 pg 0. 6_](@?@,-\6 6@% 1mg 2mg 30, 50 mg
Albiglutide has high huma%@kmshofﬁology, long t"4 and lowest glycaemic
G- (2 potency
Lixisenatide Li agﬂ%ee O(\Qv Semaglutide Exenatide Albiglutide
o oW
\C \O
mﬂ'mm"”‘"b 66?\ W&&““"“M""m Ho(DDOuG e Serks, " Fis O i ThiPheh ety
. 6(6\6 \‘G(ab% 5 ﬁ'su 5
i o i g N GEHEGH A (™ y o
r L 6@ (\Oe ,S'Y y G Fsm\.‘mm&wm y e p—y
0‘5 oveeeeee MR HENGHS [T TIIIIPIPPPIIIIN
0\6Q o p W

*Dose producing 50% maximal glucose AUC following OGTT in db/db mice (data on file). Exenatide EC50 values from exenatide HA RMON Y-Outcomes
not exenatide XR. Other data from Clin Pharmacokin 2018 (in press)
Green circles within molecular depictions represent amino acids homologous to human GLP-1 EASD 2018

AUC, area under curve; t1/2, terminal half-life; OGTT, oral glucose tolerance test



Number of patients to treat to benefit (NNTB) ...
in RCTs of patients with T2DM ()

TRIAL OUTCOME NNTB O\o@a'
(patient-years) 3@
e

UKPDS Any diabetes
related event

o)
HOPE-Diabetes MACE eoedg\f;(e@% 97
(ramipril) w\oo\\\t:@d\%o
- ‘%O oy \§
EMPA-REG ngoo<\g\m,& E 154
OUTCOME " °
32 AN
LEADER " MACE 200
. @Q‘e (‘\G
o SUSTAIN-6 MACE 83
0\
EXSCEL MACE (333)
HARMONY MACE 77

REWIND MACE 323



Number of patients to treat to benefit (NNTB)
in RCTs of patients with T2DM

TRIAL OUTCOME NNTB
(patient-years)

UKPDS-FU DEATH 286 °
o\

(SU or Insulin) ,@\\9\‘_\213\\0\
UKPDS-FU DEATH 9%
(metformin) e a\\r‘; N\
> ef©
HOPE-Diabetes DE&&HGQ: N 137
(ramipril) o0 &P@?\Q(ega
EMPA-REG C-° @ DEATH 110
oUTCO P?‘?O?\e ot
é\%“@@a“e‘%\ DEATH 200
(e‘?a( \03\‘6
‘9905\“ SUSTAIN-6 DEATH oo
0\
EXSCEL DEATH 310
HARMONY DEATH o0

REWIND DEATH 435




Meta-analysis of GLP1-RA and SGLT2-I trials on
composite renal outcome

A \og‘\a‘
Trials Patients Events  lreatment  Placebo Weights O " HR 195% Cif
n/N n/N \oP
a9
R
GLP1-RA . \\'a\}? a\\a'\‘
ELIXA 5286 375 203/2639 17212647 200 6 - 6 : 0.84 [0.68, 1.02]
A\ §
LEADER 9340 605 268/4668 337/4672 322 \6 'a\\a 6\6\’&@'—' 0.78 [0.67, 0.92]
) 2 :
SUSTAIN-6 3207 162 62/1648 100/1649 ?_066 . )—e(—e—.—i : 0.64 [0.46, 0.88)
SSAREe
EXSCEL 14752 773 366/6256 40716222 $ 646\ S -—-—4 0.88 [0.76, 1.01]
Fixed Effects for GLP1-RA (P-value<0.001) &P‘ . Q(e'g - 0.82 [0.75, 0.89]
20 (o S s
AN
o .o
?\0 )
PN e ©
?\\GO ‘%'\0(\
SGLT2i a2 \a\\e
EMPA-REG OUTCOME 6185 @(3 %qe(e 525/4124 388/2061 24.9 — 0.61[0.53, 0.70]
1Y) ) :
CANVAS Program ‘\“-3349‘ ?e( O 847 NA NA 25.0 —y i 0.57 [0.50, 0.66)
o
DECLAR%{ 17160 1675 678/8582 997/8578 50.1 —a— 0.66 [0.80, 0.73]
Fixed Effects for SGLT2i (P-value<0.001) - 0.62 [0.58, 0.67]
| [ i | 1
0.40 0.50 1.00 1.50 2.00

Zelniker TA et al.; Circulation 2019



Dulaglutide preserves GFR in patients with type 2 %7

diabetes and moderate-to-severe chronic kidney 1<
disease: the AWARD-7 trial

A ,\O\o@ra
40 — —m- Dulaglutide 1.5, 20°
< -o- Dulaglutg é% pcg
o —A Insul\@} rgg{@
5 p<0-0001T 6 e
s /' <2\ \\
E 26— v ‘
\
E p 0-00511
5 Q@ 001T
= 34+
S D
by V =0-
S OP‘?\- © p=0-0090t
£ 32\ (&0
T 32 N2
g0° 1o\
A9 O
2P e
\]QQ QG@ 304/
W /
0° 9 /
O\OQ v /!
0 | I |
0 26 52
Number of patients Weeks
Dulaglutide 1.-5mg 192 163 157 Tuttle KR et al.;
Dulaglutide 0-75 mg 190 167 160  Lancet Diabetes
Insulin glargine 194 174

164  Endocrinol 2018



REWIND: summary of primary and secondary

outcomes
O\og\a‘
Dulaglutide {N=4949) Placebo (N=4952) ‘ 0\'3@& 95%Cl)
N(%) N/100py N(%)  N/100py e
Primary Composite 594 (12.0) 2.35 663 (13.4) 2.66 '2'\@\\3\‘ \\@\\o 88(0.79, 0.99)
C‘}\G’\'6 «5\(5
MI 223 (4.5) 0.87 231(4.7) 0.91 \,&%‘0‘\5@@@ 0.96 (0.79, 1.15)
Nonfatal MI 205 (4.1) 0.80 212 (4.3) &g&)\)\a@ as\d\ — 0.96 (0.79, 1.16)
Fatal MI 26(0.5) 0.10 20(0.4) Lo e \\16‘ . 1.29(0.72, 2.30)
Stroke 158 (3.2) 0.61 205 (4 &ao —— 0.76 (0.62, 0.94)
Nonfatal Stroke 135 (2.7) 0.52 é@ )(eg’& 0.69 L sre- B 0.76 (0.61, 0.95)
Fatal Stroke 26(0.5) 0.13 - 0.78 (0.47, 1.30)
CV Death 317 (6.4) ?\Ocl)zg‘ (\g\ (6 (7 0) 1.34 —— 0.91(0.78, 1.06)
o™
Non-CV Death ézgﬂg’q\e‘% 0.84 246 (5.0) 0.95 —— 0.88 (0.73, 1.06)
All Death 2.06 592 (12.0) 2.29 —— 0.90 (0.80, 1.01)
Heart Failure eQ (Y oeiefa (4.3) 0.83 226 (4.6) 0.89 = s 0.93(0.77, 1.12)
Unstable Ang\miaQ ee! 88(1.8) 0.34 77 (1.6) 0.30 vl 1.14 (0.84, 1.54)
0°
Co ogte Microvascular 910 (18.4) 3.76  1019(206) 431 .- 0.87 (0.79, 0.95)
Eye Outcome 95 (1.9) 0.40 76 (1.5) 0.30 ! 1.24(0.92, 1.68)
Renal Outcome 848 (17.1) 3.47 970 (19.6) 4.07 o 0.85 (0.77, 0.93)
05 1 2 HR

Favors Dulaglutide

Favors Placebo

etal.

Lancet 2019



Meta-analysis of GLP1-RA and SGLT2-I trials on the
MACE endpoint stratified by the presence of Q
atherosclerotic cardiovascular disease (ASCVD)

O
\O
5%
\
Trials Patients Events Weights \6\\0(‘6\\6;\\ HR [95% ClI]
" o\:@\ ,-.'\(S\’\'a
O
S0 \ab
Established Atherosclerotic Cardiovascular Disease D 43\\6 é\d\\a\i
D é
GLP1-RA 35823 4365 62.1 o 066 . \16‘6 ° —-— 0.87 [0.82, 0.92]
) &P‘ . %G(\
SGLT2i 20650 2588 66\ —— 0.86 [0.80, 0.93]
&P (GQ'
Random Effects for ASCVD (P-value=0.002) Q 0.86 [0.80, 0.93]
Multiple Risk Factor ?\\QQREDW I N D
- \6 03[0.87, 1.
GLP1-RA 7097 6‘6\6 \16(8 506 E 1.03[0.87, 1.23]
SGLT2i 13@@Q {\Ge 754 59.6 — 1.00 [0.87, 1.16]
42 ) ' g I
Random Eff%g%r MRF (P-value=0.81) —_— 1.01 [0.87, 1.19]
Ov =
[ | |
0.50 1.00 1.50

Hazard Ratio

Zelniker TA et al.; Circulation 2019




REWIND: subgroup analysis for the

primary cardiovascular outcome

O\@QO

f\
U

. e\l

Dulaglutide Placebo Hazard ratio (95% Cl) pmte,m\,o

Events/patients Incidence Events/patients Incidence 0\6\0

(%) (per 100 person-years) (%) (per 100 person-years) R 6\
Age (years) N\ e "\\. 057
=66 331/2314 (143%) 29 384/2350(163%) 33 —il— . ,{65\8@(0&\@5\
<66 263/2635 (10-0%) 1.9 279/2602 (10.7%)  2-1 — 00\3 ; ‘?9\ -1.09)
Sex \\66 . \6\'\6 0-60
Female 218/2306 (95%) 1.8 249/2283(10-9%) 21 _\6@_ 6‘\6\ 0-85 (0-71-1-02)
Male 376/2643 (142%)  2-8 41412669 (15:5%) 31 e@\)—!g-'b 0-90 (0-79-1-04)
Duration of diabetes (years) (N 0-88
<5 128/1227 (10-4%) 20 146/1192 (12 2°/ @?\ 0 — 0-84 (0-66-1-06)
5-10 174/1446 (12-0%) 23 196/1476 2- Q@ — 0-89 (0-73-1-09)
>10 292/2276 (12-8%) 2.5 14. l%r\( —— 0-90 (0-77-1-06)
History of cardiovascular disease® e o 0-97
Yes 280/1560 (17-9%)  3-7 4 203%) 42 — -t 0-87 (0-74-1-02)
No 277/3093 (8:9%) 17 P‘?\ O( 9 /3128 (10-1%) 20 — 0-87 (0-74-1-02)
Bewelimenbiod e‘ L i —
272% 328/2610 @ 25 \\G 373/2603 (143%) 29 —— 0-86 (0-74-1-00)
<72% %9@9 \@ 289/2334 (12:4%) 24 - = 0-90 (0-76-1-06)
BMI (kg/mé 6( 021
>32 4)(2‘2%’1 111%) 21 308/2302 (13-4%) 26 S — 0-82 (0-69-0-96)

? %40/2667 127%) 25 355/2650 (13-4%)  2-7 — 0-94 (0-81-1.09)
Reglon 0-0080
Europe 248/2174 (11-4%) 22 315/2165 (14-5%)  2-9 N 0-77 (0-65-0-90)
Latin America 191/1511 (12:6%) 2:6 190/1510 (12:6%) 26 —_— 0-99 (0-81-1-21)
USA and Canada 132/1032 (12-8%) 2:4 117/1039 (11-3%) 21 _— 114 (0-89-1-47)
Asia Pacific 23/232 (9-9%) 1.9 41/238 (172%) 35 ¢——m——— 0-54 (0-32-0-89)
Overall 594/4949 (12:0%) 2-4 663/4952 (13-4%) 27 - 0-88 (0-79-0-99) NA
0!5 1.0 2!0
Gerstein HC et al.

Lancet 2019



Region Emilia Romagna, year 2014
Distribution of health care costs for diabetes
per diabetic patient quartiles

(n=256372, total costs: 701 M€ per year) 9%
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€ per year

Prices of yearly therapy with glucose
lowering agents per T2DM patient
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Considerazioni conclusive

\0@2‘
* Nei pazienti con diabete di tipo 2, i GLP1R- aggwﬁ%tl
— Hanno ottima efficacia sul controllo ghco@?é@aﬁonco con

facilita d’uso (specie i composti a m*gii’&m@.»ettlmanale)
con buona aderenza da parte Q@P?@zqéntl

— Sono ottimi agenti per Iecp\?)@;eifone dal rischio
cardiovascolare in m@‘%@nﬂone secondaria

— Sono un ecc%ldé?l(i;eot) pzione per l'intensificazione della
terapla @nﬁgxrﬁbete in aggiunta a metformina

s chnéagra‘{/atl da effetti collaterali gastrointestinali che ne
\aqo%“caugano I'interruzione in una relativamente piccola
: percentuale di pazienti

— Sono la classe di farmaci anti-diabete con il costo piu alto
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