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BACKGROUND: Physiologic Actions and Effects of GLP-1 RA
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1. Drucker DJ et al. Diabetes. 2015,64:317-326. 2. Campbell JE et al. Cell Metab. 2013;17:819-837. 3. Baggio LL et al. Gastroenterology. 2007;132:2131-2157. 4. Ussher JR et al. Circ Res. 2014;114:1788-1803.



BACKGROUND: GLP-1R Agonism Addresses the Core Defects of T2D

Fasting state

o Stimulates glucose-dependent insulin secretiont

Suppresses glucagon secretion, which
decreases hepatic glucose production?

Fed state
o Stimulates glucose-dependent insulin secretion?

Suppresses postprandial glucagon secretion,
which decreases hepatic glucose production?

e Improves first-phase insulin response?

Q Slows gastric emptying?!

Reduces food intake?

GLP-1R, glucagon-like peptide-1 receptor; T2DM, Type 2 diabetes mellitus
1. Drucker DJ. Diabetes 1998; Larsson H, et al. Acta Physiol Scand 1997; 3. Quddusi S, et al. Diabetes Care 2003; 4. Flint A, et al. J Clin Invest

1998.
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ASCVD PREDOMINATES

* Established ASCVD

= Indicators of high ASCVD risk
(age =55 years with coronary,
carotid or lower extremity

artery stenosis >50%, or LVH)

PREFERABLY

SGLT2i with proven CVD benefit’
if eGFR adequate”

AF UK GRD
PREDOMINATES
= Particularly HFrEF
(LVEF <45%)
* CKD: Specifically eGFR 30-60
mL/min/1.73 m? or UACR

> 30 mg/g, particularty
UACR =300 mg/g

PREFERABLY
SGLT2i with evidence of reducing
HF and/or CKD progression in

If SGLT2i not tolerated or
contraindicated or if eGFR less

If further intensification is required or
patient is now unable to tolerate
GLP-1 RA and/or SGLT2i, choose
agents demonsirating CV safety:

* For patients on a GLP-1 RA,
consider adding SGLT2i
with proven CVD benefit’

= DPP-4i if not on GLP-1 RA
* Basal insulin*

= T2D¢

= SUP

ADA standards of care 2020

FIRST-LINE Therapy is Metformin and Comprehensive Lifestyle (including weight management and physical activity)

—

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF'

NO

THERAPEUTIC
INERTIA

GLP-1 RA with

SGLT2R gocd sfficaoy

TZD" SLF

than adequate” add GLP-1 RA with OR OR DPP-4i DPP-4i
\ TZD TZD on o
TZD GLP-1RA
= Avoid TZD in the setting of HF
CV safety;

+ For patients on a SGLT2i,
consider adding GLP-1 RA
with proven CVD benefit’

* DPP-4i [not saxagliptin)
in the setting of HF {if
not on GLP-1 RA)

= Basal insulin®

» SU*

1. Proven CVD benefit means it has label indication of reducing CVD events

2. Be aware that SGLT?2i labelling varies by region and individual agent with
regard to indicated level of eGFR for initiation and continued use

3. in and

reduce CKD in CVOTs. C

in have shown

in HF and to

has primary renal outcome data from

CREDENCE. Dapaglifiozen has primary heart failure cutcome data from DAPA-HF
4. Degludec or U100 glargine have demonstrated CVD safety
5. Low dose may be better tolerated though less well studied for CVD effects

Consider the addition of SU° OR basal insulin:
= Choose later generation SU with lower risk of hypoglycemia
= Consider basal insulin with lower risk of hypoglycemia’

6. Choose later generation SU to lower risk of hypoglycemia,
Glimepiride has shown similar CV safety to DPP-4i

7. Degludec / glargine U300 < glargine U100 / detemir < NPH insulin

B. ide > > > lide >

9. i no specific dities (i.e. no CVD, low risk of hypoglycemia
and lower priority to avoid weight gain or no weight-related comorbidities)

10. Consider country- and region-specific cost of drugs. In some countries
TZDs rel; more ive and DPP-4i o cheaper

If quadruple therapy required,
or SGLT2i and/or GLP-1 RA not
or contraindi d, use
regimen with lowest risk of
weight gain
PREFERABLY

DPP-4i {if not on GLP-1 RA)
based on weight neutrality

2

If DPP-4i not tolerated or
contraindicated or patient already
on GLP-1 RA, cautious addition of:

+ SU® « TZDF + Basal insulin

= Insulin therapy basal insulin
with lowest acquisition cost

OR

= Consider DPP-4i OR SGLT2i
with lowest acquisition cost'”

LVH = Left Ventricular Hypertrophy; HFEF = Heart Failure reduced Ejection Fraction

+ Actioned t " now clinical o of bach "

UACR = Urine Albumin-to-Creatinine Ratio; LVEF = Left Ventricular Ejection Fraction

Figure 9.1—Glucose-lowering medication in type 2 diabetes: overall approach. For appropriate context, see Fig. 4.1. ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; %(, cardiovascular;
CVD, cardiovascular disease; CVOTs, cardiovascular outcomes trials; DPP-4i, dipeptidyl peptidase 4 inhibitor; eGFR, estimated glomerular filtration rate; GLP-1 RA, glucagon-like peptide 1 receptor agonist; HF,
heart failure; SGLT2i, sodium—glucose cotransporter 2 inhibitor; SU, sulfonylurea; TZD, thiazolidinedione. Adapted from Davies and colleagues (33,34).



Effetto Ipoglicemizzante

GLP-1RAs
Versus
4
DPP-dis Metformin SUs TZDs Insulins
A 4 A 4 A 4 A 4 \ 4
11 of 13 studies > HbA1c | | | 1 of 2 studies > HbA1c | | | 7 of 10 studies > HbA1c | | | 3 of 5 studies > HbA1c | 23 of 30 studies 2 HbA1c |
7 of 11 studies > FG | 1 0of 2 studies > FG | 7 of 10 studies > FG | 4 of 5studies = FG | 11 of 22 studies 2 FG |
14 of 14 studies > BW | 1 of 2 studies > BW | 10 of 10 studies > BW | 5 of 5 studies > BW | 27 of 27 studies > BW |

Figure 3 Comparison of efficacy of GLP-1RAs with other glucose-lowering treatments in type 2 diabetes. General trends in glycemic parameters and body weight (BW) in
comparative trials of glucagon-like peptide- | receptor agonists (GLP-1RAs) and other glucose-lowering therapies. The total number of studies includes studies that reported

these parameters.

Abbreviations: DPP-4i, dipeptidyl peptidase-4 inhibitor; FG, fasting glucose; HbA I ¢, glycated hemoglobin; SU, sulfonylurea; TZD, thiazolidinedione.

da Russo G. AMD 2017
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Standards of Medical Care in Diabetes—2020, Diabetes Care 43(Suppl. 1):598-5S110

TO AVOID
CLINICAL INERTIA
REASSESS AND
MODIFY

Use principles in Figure 9.1 TREATMENT

REGULARLY

(3-6 MONTHS)

INITIATION FOR GLP-1 RA

= |nitiate starting dose
(varies across class)

Consider GLP-1 RA in most prior to insulin’
Consider: ¢ INITIATION ¢ TITRATION

If already on GLP-1RA or if
GLP-1 RA not appropriate
OR insulin preferred

TITRATION FOR GLP-1 RA

Gradual titration to maintenance
dose (varies across class) A\ 4

INITIATION FOR BASAL
Start 10 IU a day OR 7 @

01-0.2 IU/kg a day INITIATION
For patient on GLP-1 RA and E « If on GLP-1 RA use
TITRATION FOR BASAL basal insulin : 10-16 dose steps (iDegLira)
= Patient self titration is Add basal insulin Consider FRC of GLP-1RA and or 10-15 units (iGlarLixi)
i - - . . . .. .
more effective Consider: * INITIATION « TITRATION insulin (iDegLira or iGlarLixi) ~§——
= Set FPG target that correlates . L .—l
to HbA,_ target But note max dose of insulin in 1
* Choose evidence-based titration the FRCs H TITRATION
algorithm, e.g.,increase 2 units | G  Jeeececcccccccccccccccccceas.- ¢ .
every 3 days to reach FPG /;N H = Titrate to FPG target
target without hypoglycemia ' . and tolerability
= For hypoglycemia determine freccccccocccccccccccccocccccnaes .

cause, if no clear reason
lower dose by 10-20%

«Quando si é deciso di intensificare con un iniettivo, iniziare nella maggior parte dei casi con un GLP-1 RA
invece che con la basale»

8
«Ll’insulina andrebbe considerata come primo iniettivo se HbAlc > 11% o in caso di sintomi di catabolismo»

G. Defeudis - 10 ottobre 2020



Effetto Ipoglicemizzante

Network meta-analysis of pairwise comparisons of randomized controlled trials
evaluating the use of anti-hyperglycemic agents in addition to metformin vs. placebo:
mean change from baseline in A1C

Megliti- Basal GLP-1 Premixed
- AGIs DPP-4i nides SUs TZDs insulin RA  insulin SGLT2i'
g -0.2 -
o -04
. ;
Mo
I -0.6 -
R=
¢ -08 0% .06 o7
5 -0.8
= -1.0 -
O
-1.2 -
AGI = a glucosidase inhibitor; SGLT2i = sodium glucose cotransporter-2 inhibitor
#¥All antihunarohiramic rlaccoc wiara cionificanths diffarantve nlarahn

da Russo G. AMD 2017
Liu S-C et al. Diabetes Obes and Metab 14: 810-820, 2012

® Fujita Y et al. ] Diabetes Investing 5: 265-275, 2014



effetto sulla safety CV e renale
GLP-1 RA CVOTs

Contents available 8t ScienceDirect

Diabetes Research Tj‘/’_ Intemnational
and Clinical Practice /(| ]) Diabetes
d\‘»\J/ J l'llzderatinn
journal homepage: wew "
Editorial
Invited review. Series: Implications of the recent )

CVOTs in type 2 diabetes
Which patients for GLP-1RA or SGLT-2 inhibitor?

Angela Dardano, Roberto Miccoli, Cristina Bianchi, Giuseppe Daniele, Stefano Del Prato”

able 2 - Cardiovascular outcomes in major trials with GLP-1 receptor agonists.

ELIXA LEADER SUSTAIN-6 EXSCEL HARMONY REWIND PIONEER-6
Drug tested Lixisentide Liraglutide Semaglutide Exenatide OW Albiglutide Dulaglutide Oral Semaglutide
Subjects, n 6,068 9,340 3,297 14,752 9,463 9,901 3,183
Duration of follow-up 2.1 years 3.8 years 2.1 years 3.2 years 1.6 years 5.4 years 1.3 years
Baseline HbAlc, % 7t/ 8.7 8.7 8.0 8.7 7.3 8.2
Cardiovascular risk, % 100 81.3 58.8 73.1 100 314 84.6
Main cardiovascular Primary outcome Primary outcome Primary outcome Primary outcome Primary outcome Primary outcome Primary outcome
outcomes HR (95%CI) 3P-MACE 1.02 3P-MACE 0.87 3P-MACE 0.74 3P-MACE 0.91 3P-MACE 0.78 3P-MACE 0-88 3P-MACE 0.79
(0.89-1.17) Non-  (0.78-0.97) (0.58-0.95) (0.83-1.00) Non-  (0.68-0.90) (0-79-0-99) (0.57-1.11) Non-
inferior to placebo NNT = 53 NNT =44 inferior to placebo NNT = 50 NNT =72 inferior to placebo
Composite renal outcome 0.84 (0.68-1.02) 0.78 (0.67-0.92) 0.64 (0.46-0.88) 0.88 (0.76-1.01) Not reported 0.85 (0.77-0.93) Not reported
measure including - NNT = 67 NNT = 44 - NNT = 38

macroalbuminuriaHR (95%CI)

3P- MACE: 3-point major adverse cardiovascular events; NNT: number needed to treat.

G. Defeudis - 10 ottobre 2020 10



Baseline characteristics across GLP-1 RA CVOTs

LEADER SUSTAIN 6 EXSCEL Harmony REWIND PIONEER

n=9340 n=3297 n=14752 Outcomes n=9901 6
n=9463 n=3183
Drug Lixi Lira Sema Exenatide Albi Dula Sema
senatide glutide glutide glutide glutide glutide
(oral)
Age (years) 60 64 65 62 64 66 66
Sex (%)
- Men 69% 64% 61% 62% 69% 54% 68%
- Women 31% 36% 39% 38% 31% 46% 32%
BMI (kg/m?) 30.1 32.5 32.8 32.7 32.3 32.3 32.3
Diabetes duration 9.2 12.8 13.9 13.1 14.2 10.6 14.9
(years)
HbA, . (%) 7.7 8.7 8.7 8.1 8.7 7.3 8.2
Established CVD (%0) 100 81 83 73 100 31 85
History of HF (%0) 22 18 24 16 20 9 12
Systolic blood 129 136 136 135 135 137 136
pressure (mm HQ)
eGFR (mL/min per 78 80 80 77 79 75 74
1.73 m?)

GLP-1 RA = glucagon-like peptide-1 receptor agonist; CVOT = cardiovascular outcomes trial; BMI = body mass index; CVD = cardiovascular disease; HF = heart failure.

Kristensen S et al. Lancet Diabetes Endocrinol 2019;7(10):776-785.



Three-component MACE
ELIXA
LEADER
SUSTAIN-6
EXSCEL
Harmony Outcomes
REWIND
PIONEER 6

Overall
(12=40-9%, p=0-118)

Cardiovascular death
ELIXA
LEADER
SUSTAIN-6
EXSCEL
Harmony Outcomes
REWIND
PIONEER 6

Overall
(12=13-5%, p=0-327)

Favours GLP-1 RA

1.5

>

Favours placebo

MACE = major adverse cardiovascular event; CV = cardiovascular; GLP-1 RA = glucagon-like peptide-1 receptor agonist; Cl = confidence interval.

Kristensen S et al. Lancet Diabetes Endocrinol 2019;7(10):776-785.

Hazard ratio

(95% Cl)

1.02 (0-89-1-17)
0-87 (0-78-0-97)
0-74 (0-58-0-95)
0-91 (0-83-1-00)
0-78 (0-68-0-90)
0-88 (0-79-0-99)
0-79 (0-57-1:11)

0-88 (0-82—0-94)

0-98 (0-78-1-22)
0-78 (0-66-0-93)
0-98 (0-65-1-48)
0-88 (0-76-1-02)
0-93 (0-73-1-19)
0-91 (0-78-1-06)
0-49 (0-27-0-92)

0-88 (0-81-0-96)

p-value

0-78
0-015
0-016
0-061
<0:0001
0-026
0-17

<0-0001

0-85
0-007
0-92
0-096
0-58
0-18
0-021

0-003



Fatal or non-fatal myocardial infarction
ELIXA
LEADER
SUSTAIN-6
EXSCEL
Harmony Outcomes
REWIND
PIONEER 6

Overall
(I2=27.4%, p=0-219)

Fatal or non-fatal stroke
ELIXA
LEADER
SUSTAIN-6
EXSCEL
Harmony Outcomes
REWIND
PIONEER 6

L 3

Overall
(1”=0.0%, p=0.557)

1.5

Favours GLP-1 RA

[
-

Favours placebo

MI = myocardial infarction; CV = cardiovascular; GLP-1 RA = glucagon-like peptide-1 receptor agonist; Cl = confidence interval.

Kristensen S et al. Lancet Diabetes Endocrinol 2019;7(10):776-785.

Hazard ratio

(95% Cl) p-value
1-03 (0-87-1-22) 0-71
0-86 (0-73-1.00) 0-046
0-81 (0-57-1.16) 0-26
0-97 (0-85-1-10) 0-62
0-75 (0-61-0-90) 0-003
0-96 (0-79-1.15) 0-63
1.18 (0-73—1-90) 0-49
0-91 (0-84-1.00) 0-043
1.12 (0.79-1.58) 0.54
0.86 (0.71-1.06) 0.16
0.65 (0.41-1.03) 0.066
0.85 (0.70-1.03) 0.095
0.86 (0.66-1.14) 0.30
0.76 (0.62-0.94) 0.01
0.74 (0.35-1.57) 0.43
0.84 (0.76-0.93) <0.0001



GLP-1 RA - CKD

Hazard ratio

(95% Cl) p-value

Composite kidney outcome including macroalbuminuria

ELIXA + 0.84 (0-68-1-02) 0-083

LEADER —_—— 0-78 (0-67-0.92) 0-003

SUSTAIN-6 e : 0.64 (0-46-0.88) 0-006

EXSCEL —i—‘— 0-88 (0-76-1.01) 0-065

REWIND —— 0-85 (0-77-0.93) 0-0004
Overall @ 0-83 (0-78-0.89) <0-0001
(1>=0.0%, p=0-413) | ] |
Worsening of kidney function i

ELIXA : 4- 1.16 (0.74—-1.83) 0.51

LEADER i‘ 0.89 (0.67-1.19) 0.43

SUSTAIN-6 : . > 1.28 (0.64-2.58) 0.48

EXSCEL —!"—— 0.88 (0.74-1.05) 0.16

REWIND * i 0.70 (0.57-0.85) 0.0004
Overall 0.87 (0.73-1.03) 0.098
(I”=42.7%, p=0.137) | i |

-0.5 1 15
- -

Favours GLP-1 RA Favours placebo

MACE = major adverse cardiovascular event; CV = cardiovascular; GLP-1 RA = glucagon-like peptide-1 receptor agonist; Cl = confidence interval.

Kristensen S et al. Lancet Diabetes Endocrinol 2019;7(10):776-785.



A HDL-C

Study
D

WMD_REM (95% C1)

HDL:GLP-1 RA vs control (No. of studies, |_Squared of iy
Exenatide vs placebo (11 to 72.4%) —
Exenatide vs insulin (3 to 0.0%) .-
Exenatide vs TZD (1 to -)
Exenatide vs liraglutide (1 to -)
Exenatide vs taspoglutide (2 to 0.0%)
Exenatide vs EXELAR (3 to 0.0%)
EXELAR vs insulin (3 to 0.0%)
EXELAR vs TZD (2 to 60.1%)
EXELAR vs liraglutide (1 to -)
EXELAR vs sitagliptin zzm 0.0%)
Liraglutide vs placebo (3 to 0.0%)
Liraglutide vs sitagliptin (2 to 0.0%)
Liraglutide vs SU (4 to 0.0%)
Liragiutide vs TZD (2 to 0.0%
Tupoglmidtnph‘ubc{ﬂmju.n)
Taspoglutide vs insulin (2 to 0.0%)
Taspoglutide vs sitagliptin (2 to 0.0%)
Taspoglutide vs TZD (2 to 56.
Total of GLP-1RAs vs control (55, 68.9%)

——

-0.04 (-0.07 to -0.00)
-0.01 (-0.03 t0 0.01)
-0.03 (-0.12 to 0.05)
-0.01 (-0.07 to 0.05)
-0.01 (-0.05 to 0.04)
-0.00 (-0.02 t0 0.01)
-0.01{-0.03 10 0.01)

-0.14(-0.18 1o -0.09)

0.00 (-0.02 to 0.02)
-0.01 (-0.05 10 0.02)
-0.01 (-0.04 10 0.03)

0.00 (-0.01 to 0.02)
-0.03 (-0.06 to 0.00)

-0.05 (-0.08 to -0.03)

-0.03(-0.05t-0.01)

-0.05 (-0.07 to -0.02)
-0.03 (-0.06 to 0.00)

-0.16 (-0.24 1o -0.09)

-0.03 (-0.04 o -0.02)

B

Seudy
ID

LDL-C

WMD_REM (95% C1)

LDL:GLP-1 RAvs control (No. of studies, |_Squared of heferogeneity)

Exenatide vs placebo (10 to 0.0%)
Exenatide vs insulin (3 to 0.0%)
Exenatide vs TZD (1 to -)
Exenatide vs liraglutide (1 to -)
Exenatide vs taspoglutide (2 to 0.0%)
Exenatide vs EXELAR (2 to 0.0%)
EXELAR vs insulin (3 to 0.0%)
EXELAR vs liraglutide (1to -)
Liraglutide vs placebo (3 to 4.4%)
Liraglutide vs sitagliptin (2 to 0.0%)
Liraglutide vs SU (4 to 0.0%)
Liraglutide vs TZD (2 to 55.9%)
Taspoglutide vs placebo (9 to 86.8%)
Taspoglutide vs insulin (2 to 0.0%)
Taspoglutide vs sitagliptin (2 to 0.0%)
Taspoglutide vs TZD (2 to 0.0%)
Total of GLP-1RAs vs conerot (A9 TO 7530

-0.07 (-0.11 to -0.03)
-0.18 (-0.28 to -0.09)
-0.38 (-0.66 to -0.10)
0.04 (-0.13 to 0.21)
0.03 (-0.11 t0 0.16)
0.20 (0.09 to 0.30)
-0.14(-0.22 to -0.07)
0.04 (-0.04 10 0.12)
-0.12 (-0.24 10 0.01)
-0.08 (-0.18 t0 0.02)
-0.03 (-0.09 to 0.03)
-0.25(-0.39 to -0.10)
-0.12(-0.22 t0 -0.02)
-0.13 (-0.19 to -0.06)
-0.05 (-0.15 to 0.05)
-0.05 (-0.20 t0 0.10)
~D.08 (-0.12 to -0.05)

Favor GLP-1RA

| “*”1111 i

Favor Control

[

Study T-C

WMD_REM (95% (1)

TC:GLP-1 RA vs control (No. of studies, |_Squared of heferogeneity)

Exenatide vs placebo (11 to 0.0%) e
Exenatide vs insulin (3 to 0.0%) ——
Exenatide vs TZD (1to -) _—
Exenatide vs liraglutide (110 -)
Exenatide vs taspogjutide (2 to 0.0%)
Exenatide vs EXELAR (3 to B0.3%)
EXELAR vs insulin (3 to 72.3%)
EXELAR vs TZD (2 to 19.0%)
EXELAR vs liraglutide (1 to -)
EXELAR vs sitagliptin (2 to 0.0%)
Liraglutide vs placebo (3 to 0.0%)
Liraglutide vs sitagliptin (2 to 0.0%)
Liraglutide vs SU (4 to 0.0%)

Liraglutide vs TZD (2 to 91.7%)
Taspoglutide vs placebo (8 to 86.2%)
Taspoglutide vs insufin (2 to 0.0%)
Taspoglutide vs sitagliptin (2 to 0.0%)
Taspoglutide vs TZD (2 to 0.0%) —_——
Total of GLP-1RAs vs control (54 to B4.6%)

f

| ;l“ ”.Il

-0.15 (-0.21 to -0.08)
-0.16 (-0.27 0 -0.05)
-0.57 (-0.89 10 -0.24)
0.11 (-0.09 to 0.31)
0.05 (-0.12 t0 0.21)
0.21 (-0.01 to 0.43)
-0.10 (-0.27 to 0.07)
-0.25 (-0.40to -0.10)
0.13 (0.03 to 0.23)
-0.16 (-0.29 10 -0.03)
-0.16 (-0.33 to 0.00)
-0.08 (-0.20 to 0.04)
-0.01 (-0.09 to 0.06)
-0.28 (-0.71 to 0.15)
-0.21 (-0.34 to -0.08)
-0.10 (-0.19 10 -0.01)
-0.05 (-0.17 to 0.06)
-0.40 (~0.54 to -0.26)
-0.13 (-0.19t0 -0.07)

Favor GLP-1RA 0

D

Study
1D

TG

WMD_REM (95% 1)

TG:GLP-1 RA vs control (No. of studies, | Sqwudofn&mpmq)

Exenatide vs placebo (7 to B.0%)
Exenatide vs insulin (3 to 0.0%)

Exenatide vs TZD (1to -)
Exenatide vs liraglutide (1 to -)
Exenatide vs taspoglutide (2 to 0.0%)
Exenatide vs EXELAR (3 to 0.0%)
EXELAR vs insulin (3 to 94.3%)
EXELAR vs liraglutide (1 to -)

Liraglutide vs placebo (3 to 0.0%)
Liraglutide vs sitagliptin (2 to 17.8%)
Liraglutide vs SU (4 to 0.0%)
Liraglutide vs TZD (2 to 0.0%)
Taspoglutide vs placebo (7 to 89.6%)
Taspoglutide vs insufin (2 to 0.0%)
Taspoglutide vs sitagliptin (2 to 0.0%)
Taspoglutide vs TZD (2 to 0.0%)

Total of GLP-1RAs vs control (45 to 88.1%)

0.07 (-0.14 0 0.28)
0.11(-0.04 t0 0.25)
-0.41 (-0.88 to 0.06)
0.18(-0.10 to 0.46)
0.13(-0.04 to 0.30)
0.00 (-0.00 to 0.00)
0.06 (-0.04 t0 0.16)
0.18 (0.01 to 0.34)
-0.26 (-0.44 10 -0.07)
0.02(-0.20 to 0.24)
-0.04 (-0.16 10 0.09)
-0.20 (-0.39 10 -0.02)
-0.17 (-0.40 to 0.06)
0.17 (0.03 to 0.31)
0.03(-0.13 0 0.18)
0.20 (0.04 to 0.36)
-0.01 (-0.05 to 0.02)

Favor GLP-1RA

da Russo G. AMD 2017

Favor Control

Favor GLP-1RA 0

F. Sun et al.

G. Defeudis - 10 ottobre 2020

Favor Control

Clinical Therapeutics
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-Effetto sul rischio di ipoglicemie

‘Network meta-analysis of pairwise comparisons of randomized controlled trials evaluating the use
of anti-hyperglycemic agents in addition to metformin vs. placebo: At least one event of overall
hypoglycaemia (odds ratio)

20

17.78*
15 -
10.51*

[+ -] *
o) 10 8.86

E

0.4 11
0 _ | — |

Premixed Megliti- SUs Basal DPP-4 Placebo
insulin nides insulin inhibitor (Reference)

TZDs AGls SGLT2'

*Statistically significant vs placebo.
'An estimate of hypoglycemia risk; SGLT2 inhibitors were not included in the network meta-analysis.®

da Russo G. AMD 2017

Liu S-C et al. Diabetes Obes and Metab 14: 810-820, 2012
b Fujita Y et al. J Diabetes Investing 5: 265-275, 2014



Effetto anoressizzante

Network meta-analysis of pairwise comparisons of randomized controlled trials
evaluating the use of anti-hyperglycemic agents in addition to metformin vs. placebo:
Mean change from baseline in body weight

4 1 341+
3
c g 2 1.4% 1.38*
-
g® 1 0.23 GLP-1
c32 : AGls RA SGLT2'
82 9
O = Premixed TZDs SUs Megliti-  Basal DPP-4
2 -1 1 insulin nides  insulin inhibitor
-1.01
LA -1.66
-2.0
3

*Statistically significant vs placebo.
'An estimate of weight loss; SGLT2 inhibitors were not included in the network meta-analysis.®!

da Russo G. AMD 2017

Liu S-C et al. Diabetes Obes and Metab 14: 810-820, 2012
b Fujita Y et al. J Diabetes Investing 5: 265-275, 2014



ADERENZA/PERSISTENZA: tolleranza e manegevolezza

Riduzione di HbA1c promessa nei trial clinici non La scarsa aderenza & la maggiore causa del GAP di
realizzata nel Real World efficacia sulla HbA1c tra trial clinici e Real World
A REAL-WORLD RESULTS
A PREDICTED UNDER
TYPICAL TRIAL REAL EXPLAINING

CONDITIONS WORLD THE GAP

REAL WORLD 0 r
[l
-0.24 |
_ 0ed |
0 g '
< g 084
8 T 8- ADHERENCE
o
g -1.0~ -1.04% - l BASELINE
CLINICAL TRIAL b CHARACTERISTICS,
1.2 ADDITIONAL DRUG
THERAPY
1.4 -
Time
-1.6
REVIEW ANO ASREE ON MANAGEMENT PLAN ASSESS KEY PATIENT CHARACTERISTICS
m":mml:d’::!g :::‘::5‘5" ASCYD. KD, BF \
- ual agreement on o5 E ties, i2.. L
o s sty - Gt £ g, La preferenza del paziente |
in 2 timaly Fachion to avoid ¢ inartia = lssues such as molivalien asd depression
" Dl et " Gl ne o e favorisce 'aderenza
ONGOING MONITORING AND GOALS T
5“’:’“:_7 INCLUDING: OF CARE + Idividuslized HbY, targe
+ Emotional well-yeing ik + Impact on wesht and hypeghcemia
+ Uheck Iolerability of medicasen * Prevent complications . smnmnmmmmn
i marimir « Optimize quality of life : oL milacisiai :;l Scegli un regime
wesghl, ep courd BB, - e terapeutico che favorisca
oot peesue, e ' - l'aderenza
- - cis SUARED DECISON MAKIG TO CREATE A
Patients et meetng gaals geneeally + lvalnes an educsted and infermed palierd (and e
) e | (i) (e | Verificala preferenza
n::g:%in E ASD s e e o R + Spocity SUARY gaals: iterviewinggeal sefling an shred decsion making del paziente
Association - Specific + Empewers the palienl
: :llz‘u::ﬁ: + Ensures aceess 1o SMES. 18
= Reslistic

Inzucchi et al. diabetes care 2019 + Tooe limited




ADERENZA/PERSISTENZA: Tolleranza e manegevolezza

GLP-1 receptor agonists

GLP-1 receptor agonist/
basal insulin fixed-dose
combinations

Pen devices
for injection

Drug name:
Generic
Commercial

Exenatide b.id.
Byetta®

Lixisenatide
Lyxumia®

Pen for single multiple multiple

or multiple use?

Pen for pre-deter- single single
mined single dose/

variable dosing

10 0r
20 ug

5or
10 ug

Pen devices
available
(maximum dose)

Resuspension no no
before injection

necessary?

Liraglutide
Victoza®

multiple

variable
(086, 1.2,
or 1.8 mg)

1.8 mg

no

Uy
privenes
——

Exenatide once weekly, Dulalgutide

Bydureon® Bydureon® Trulicity®
BCise
(original)  (improved)
single single single
single single single
2mg 2mg 0.75 or
1.5mg
yes No, but no
thorrough
mixing

G. Defeudis - 10 ottobre 2020

|

Albiglutide Semaglutide IdegLira
Eperzan®, Ozempic® Xultophy®
Tanzeum®
single multiple multiple
single single variable,
for
titration
30 or 0.25, Upto 1.8 mg
50 mg 050r (plus insulin
1.0 mg degludec
up to 50 IU)
yes no no

iGlarLixi
Soliqua®

multiple

variable,
for
titration

Up to 20 pg
(plus insulin
glargine

up to 60 1U)

no

Nauck & Maier Eur J Endocrinol 2019
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Nausea Vomiting Diarrhea

N= N= N=
Dulaglutide 1.5 mg QW < 901 ‘o - a0t = = - a0 c-.
Albiglutide 50 mg QW « GA&6 - - 384 — . - - 686 e
Exenatide 2 mg QW < 408 -e - ~ 408 e - 408 B
Liraglutide 1.8 mg QW < 2080 ° - 1838 - - 2080 .-
Lixisenatide 20 pg QW = 1995 L -1 1995 B2 -1 1756 -
Exenatide 10 pg BID < 1393 - - 1393 . - 1393 -
Ll Ll L LJ L L L L4 v L] Ll L] Ll v L J Ll L
0 10 20 30 40 0 5 10 15 20 25 0 § i 15 20 28
Proportion with nausea [%] Proportion with vomiting [%] Proportion with diarrhea [%]
(£96% CI) (285% CI) (295% ClI)

BID, twice dally, Cl. confidence Interval, G, gastrointestinal, GLP-1 RA, glucagon-like peplide- 1 receptor agonist, QW, once weekly

Bettege K. et al. Diabetes Obes Metab 2017 19 336-47

D - <

Inform Counsel Titrate
Gl-related adverse - Eat slowly, and stop As per product
effects may occur eating when full Instructions

but are

* Avold administening
close to a large or
. high-fat meal |

4 " 4 " 4

usually transient

.

from Giorgino F. for Lilly Academy 2019

Gl gyswoariasnnagl

Reid TS Clin Diabetes 2013, 31(4) 148-57



Associazioni: iDeglLira / iGlarLixi

Use of fixed dose GLP-1 RA+basal insulin combination appears therefore an excellent
strategy of basal insulin intensification.

GLP-1 RA

Sistema Nervoso Centrale:
/" Sazieta

Insulina Basale

Tessuto Muscolare;
1+ Utilizzazione Glucosio

Tessuto Adiposo:
1 Utilizzazione Glucosio
J Lipolisi

Sistema Cardiovascolare:
J Rischio

Fegato:
J Gluconeogenesi

Stomaco:
J, Svuotamento

Fegato:
J Gluconeogenesi

Pancreas:
J Glucagone
Mnsulina

21



Associazioni: GLP1 RA and SGLT-2 Inhibitors

 Glucose-dependent
insulin secretion

1 Heart rate

| Blood pressure
1 LV function
| Infarct size

Naturesis

| Inflammation

J Appetite

J Blood Glucose

J Blood Pressure

J/ Body Weight

Slows gastric emptying

N Urinary
glucose excretion

J Systolic Blood
Pressure

J Vascular
stiffness

1. Drucker DJ Diabetes. 2015;64:317-326. 2. Campbell JE et al. Cell Metab. 2013;17:819-837. 3. Baggio LL et al. Gastroenterology. 2007;132:2131-2157. 4. Ussher JR et al. Circ Res.
2014;114:1788-1803 5. Bays H. Curr Med Res Opin. 2009;25;671-681. 6. Abdul-Ghani MA et al. Endocr Pract. 2008;14:782-790. 7. Marsenic O. Am J Kidney Dis. 2009;53:875-883. 8.
Mather A et al. Kidney Int. 2011;79(suppl 120):S1-S6. 9. FARXIGA PI. 6. Inzucchi SE. Diab Vasc Dis Res. 2015;12(2):90-100. 10. Asano T et al. Curr Med Chem. 2004;11:2717-2724 22



ALTRI TARGET

Farmaci per il trattamento del diabete e possibile effetto sulla fertilita maschile

Farmaco antidiabetico Possibili effetti sulla fertilita

(Si/No/Non Valutato - nv)

Inibitori dell’alfa glucosidasi (Acarbosio) Nv

2
:
2

AgonistidelGte L

Inibitori del SGLT- Si/nv

Tiazolidinedioni (Pioglitazone) Si
Sulfoniluree Si

Defeudis G et al. Percorso terapeutico della coppia infertile, ed. 2019
Esposito K, Defeudis G et al, Consensus SID-SIE-SIAMS Complicanze andrologiche del diabete 2020 _under
construction G. Defeudis - 10 ottobre 2020 23

sutine 2



Fertilita maschile e analoghi GLP-1

e Due trial in vivo su topi con exenatide: rispetto al gruppo controllo 2 aumento della motilita

spermatica = ridotta espressione delle citochine inflammatorie 2 diminuizione dei livelli circolanti

di gonadotropine e rispettivamente stabilita o aumento dei valori di testosterone circolante

(Tavares et al. 2019; Ahangarpour et al. 2014; Zhang et al. 2015).

e Case report: uomo di 35 anni trattato con liraglutide per 5 mesi: alterazione spermatogenesi e

riduzione dei livelli di testosterone circolante.

(Fontoura et al. 2014).

* Ad oggi 'EMA osservando i recenti trials sulla lixisenatide (clinical Study TDR11215) riferisce I'assenza
di effetti significativi sulla spermatogenesi nell’'uomo, dopo utilizzo al dosaggio attualmente indicato

nel trattamento per il diabete (EMA. Europa).

G. Defeudis - 10 ottobre 2020 24



Disfunzione erettile, ipogonadismo e GLP-1 RA

e Studio in vivo su ratti: ruolo protettivo della liraglutide sull’endotelio dei corpi cavernosi
con il conseguente miglioramento della funzionalita erettile

(Yue et al. 2016)

e Studio osservazionale retrospettivo: effetto della liraglutide in soggetti obesi, con diabete
tipo 2 ed ipogonadici, gia in trattamento con metformina e con terapia sostitutiva con
testosterone. Il gruppo con la liraglutide ha presentato maggiori benefici sulla funzionalita
erettile, oltre che con lI'incremento dei valori di testosterone.

(Giagulli et al. 2015)

G. Defeudis - 10 ottobre 2020 25



SE

CONCLUSIONI

STANDARD ITALIANI
PER LA CURA DEL
DIABETE MELLITC

2018

g e = @
L 1 < g ) () 9 T o < 3
£ 0o o ‘N = N c c = © =
- 0 -— ] © = = c (o)
o - o L) [o% = [+)) =] = 0
b S - = = — ~ n @ — 0
] Y ) = C] o S5 £ 0 2w
Riduzione HbA1c a breve
. . +++ + ++ ++4 + +++4 +++4+ ++4+++
termine (3-4 mesi)
Riduzione HbA1c a medio
. i~ ++ + ++ ++ ++ ++ +++ ++++
termine (1-2 anni)
Riduzione HbA1c a lungo
. - ++ + ++ ND +++4 + +++4 ++4++4+
termine (oltre 2 anni)
Riduzione peso corporeo +/- +/- ++ - - - - -
Riduzione pressione arte-
) +/- - ++ - + - - -
riosa
Riduzione morbilita e mor-
s . . +/- +/- +++4° - ++ - - -
talita cardiovascolare

* Derivata da studi di comparazione diretta con altri farmaci attivi. ** A parita di obiettivo glicemico perseguito. @ Per
liraglutide e semaglutide. ® Per empagliflozin; per canagliflozin limitatamente alla morbilita. ND: dato non disponibile.

G. Defeudis - 10 ottobre 2020 26



American Diabetes Association. Diabetes Care 2020 Jan;

(T li
o | CV effects Renal effects
Efficacy Hypoglycemia I k3 Oral/sQ Additional considerations
. | | HE Progression of DKD Dosing/use considerations*
Metformin High No Neutral Potential benefit Neutral Low Oral Neutral * Contraindicated with eGFR * Gastrointestinal side effects common
(potential for <30 mL/min/1.73 m? (diarrhea, nausea)
modest loss) = Potential for B12 deficiency
SGLT-2 nhibitors Intermediate No Loss Benefit: Benefit: High Oral Benefit: canaglifiozing, * Renal dose adjustment = [FDA Black Box: Risk of
empaglifiozint, empaglifiozint, empaglifiozin,dapaglifiozin required (canagliflozin, amputation (canaglifiozin)
canaglifiozin canaglifiozin, dapaglifiozin, empaglifiozin, e i
dapaglifiozint ertuglifiozin) (canaglifizin)
= DKA risk (all agents, rare in
T2DM)
= Genitourinary infections
* Risk of volume depletion,
hypotension
= ALDL cholesterol
= Risk of Fournier's gangrene
GLP-1 RAs High No Loss Neutral: lixisenatide Neutral High sQ; oral Benefit: liraglutide * Renal dose adjustment * FDA Black Box: Risk of thyroid
(semaglutide) required (exenatide, C-cell tumors (liraglutide,
lixisenatide) albiglutide, dulaglutide, exenatide
extended release)
* Caution when initiating or
Benefit: See label increasing dose due to = Gastrointestinal side effects
indication of reducing potential risk of acute common (nausea, vomiting,
CVD events kidney injury diarrhea)
* Injection site reactions
* ?Acute pancreatitis risk
DPP-4inhibitors Intermediate No Neutral Neutral Potential risk: High Oral Neutral * Renal dose adjustment = Potential risk of acute pancreatitis
saxagliptin required (sitagliptin, = Joint pain
saxagliptin, alogliptin);
can be used in renal
impairment
= No dose adjustment
required for linagliptin
Thiazolidinediones High No Gain Potential benefit: Increased risk Low Oral Neutral * Nodose adjustment * FDA Black Box: Congestive heart
pioglitazone required failure [pioglitazone, rosiglitazone]
* Generally not
recommended in renal * Fluid retention (edema; heart
impairment due to failure)
potential for = Benefitin NASH
fluid retention * Risk of bone fractures
* Bladder cancer (pioglitazone)
* ALDLcholesterol (rosiglitazone)
Sutfonviuress High Yes Gain Neutral Neutral Low onl Neutral * Glyburide:not = FDA Special Warning on increased
(2nd generation) recommended risk of cardiovascular mortality
* Glipizide and glimepiride: based on studies of an older
initiate conservatively to sulfonylurea (tolbutamide)
avoid hypoglycemia
Insulin Human  GTLLTHY Yes Gain Neutral Neutral Low sQ; Neutral = Lower insulin doses * Injection site reactions
insulin inhaled required with a = Higher risk of hypoglycemia with
decrease in eGFR; titrate human insulin (NPH or premixed
per clinical response formulations) vs. analogs
Analogs High sQ




High No Loss Neutral:lixisenatide | Neutral High éso; oral | Benefit: liraglutide * Renal dose adjustment * FDA Black Box: Risk of thyrold

(semaglutide) required (exenatide, C-cell tumors (liraglutide,
lixisenatide) albiglutide, dulaglutide, exenatide
extended release)
* Caution when initiating or
Benefit: See label increasing dose due to * Gastrointestinal side effects
indication of reducing potential risk of acute common (nausea, vomiting,
CVD events kidney injury diarrhea)

* Injection site reactions
* Acute pancreatitis risk

GLP-1 Receptor Agonists American Diabetes Association.
Diabetes Care 2020 Jan

Pros Valuable efficacy profile

Weight loss

Blood pressure reduction

Negligible/low risk of hypoglycaemia

Cardiovascular protection

Renal protection (proven in LEADER trial)

Generally well tolerated

No increased risk for pancreatitis, pancreatic

cancer or bone disease

Less HbAlc lowering with short-acting agents

Gastrointestinal effects

Injectable therapy

Contraindicated in personal/family history of

medullary thyroid cancer or MEN2

e Higher rate of worsening retinopathy (SUS-
TAIN-6)

e Increased risk of bile duct and gallbladder
disease

e Not recommended or contraindicated in mod-
erate to severe chronic kidney disease (exe-
natide and lixisenatide)

e Cost

Ccons

28
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N=10 L Glucosio (mg/dl) ]

3007 Infusione di GLP-1

[ Peptide C (nmol/l) |
o]

[ Glucagone (pmolll) ]
=¥

2507 ! o251 Po25] |
1 1 1 i 1

1 1 1 1

20007, P20 207

1 ) 1 1 [

1507 . 157 : 157 :
1 ] 1 L : 1

1007 i 107 0] |
i . i | - i

507 1 1 05] 51 | P I
1 *| 1 I

1 I 1 I
230 0 30 60 90 120150 180 210 240 0"130 0 30 60 90 120150 180 210240 230 0 30 60 90 120 150 180 210 240

Tempo (min) Tempo (min) Tempo (min)
*p <0,05

tGLP-1(7-36 amide) infuso a 1,2 pmol/kg/min per 240 minuti.

—e— GLP-1t /1 Placebo

Nauck MA et al. Diabetologia 1993;36:741

food

Inactive
GLP-1

Release of

active incretins { ol
GLP-1 and GIP =% :j. o

DPP-4 Glucose-

Inactive
GIP

Glucose
dependent

4 Insulin
(GLP-1 and GIP)

Pancreas

B-cells =~ »

¥ Glucagon
(GLP-1)

1 Glucose
uptake by
peripheral
tissue

4 Hepatic
glucose
production

<4 Blood glucose
in fasting and
postprandial
states

da RUSSO G. AMD 2017

G. Defeudis - 10 ottobre 2020

Drucker DJ. Cell Metab 2006; 3:153-65
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... hanno impatto favorevole sul peso mentre I'insulina basale e
generalmente accompagnata da aumento di pesoe ...

... S0no associati ad un rischio piu basso di ipoglicemie

A GLP-1 RA versus insulin treatment (OGLM background)
Duration  Difference Lower Upper Z-
Study ofaction inmeans Limit Limit value p-value
Heine et al. 2005 [44] short 002 016 012  -024 081 -~
Barnett et al. 2007 [33] short 000 -025 025 000 100 i o o
Nauck et al. 2007 [47] short 015 -0.33 003 -163 0.10 r e
Bergenstaletal 2009a [34]  short 059 021 097 302 00026 | S Soves—)
Bergenstal et al. 2009 b [34] short 101 059 143 472 <00001 [ . .
Bunck et al. 2009 [35] short 010 053 033 046 085 et
Davies et al. 2009 [38] short 001 024 026 008 094 e
Gallwitz et al. 2011 [41] short 014 029 001 -187 0.061 i e
All short-acting GLP-1 RAs 002 009 006 039 0.70 p . 4
Diamant et al. 2010 [40] long 020 -035 005 -257 0010 i s
Inagaki et al. 2012 [45) long 043 -060 -026 -508 <00001 [ ——
Davies et al. 2013 [37] long 042 086 002 -187 0.061 i . .
Weissman et al. 2014 [50] long -0.11 -0.27 0.05 -1.39 016 i _.':'
Russell-Jones etal. 2009 [49]  long 024 049 001 -189 0.059 e
D'Alessio et al. 2015 [36] long 015 001 0290 212 0.034 r ——
Gough et al. 2015 [43] long 010 004 024 137 0.17 i —o—
Araki et al. 2015 [32] long 054 -068 -040 -7.66 <00001 | = Exenatide b.i.d.
Giorgino et al. 2015 a [42] long 031 050 012  -313 0.0018 i —e— ' Exenatide q.w.
Giorgino et al. 2015 b [42] long 003 02 016 030 076 ' —a— Albiglutide
All long-acting GLP-1 RAs 047 022 042 624 <00001 [ ¢ ¢ Liraglutide
All GLP-1 RAs 012 046 007 530 <0.0001 [, _____ 4 Dulaglutide
-1.0 -0.5 0.0 0.5 1.0
G. Defeudis - 10 ottobre 2020 32
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Evidence From CVQOTs has Shown That Some Diabetes
Agents Have Beneficial Effects on CV Outcomes

EMPA-REG
OUTCOME®*

HARMONY
OUTCOMES®
HR 0.87 HR0.74 HR0.78

(95% C10.78, 0.97) (95% Cl 0.58, 0.95) (95% Cl 0.68, 0.90)
p=0.01 p=0.025 p=0.0006

CANVAS Program? DECLARE-TIMI 583 LEADER* SUSTAIN-6°

HR 0.86 HR 0.93

(] /o, U, ° 0%, 1.
(95% C10.75, 0.97) (95% C1 0.84, 1.03)
p=0.02" p=0.17

HR 0.86

3P-MACE (955 ¢10.74,0.99) p=0.04

HR 0.62
() .49, 0.
(95% C1 0.49, 0.77)

p<0.001*

HR 0.78 HR 0.98 HR 0.93
(95% C1 0.66, 0.93) (95% C1 0.65, 1.48) (95% C10.73, 1.19)
p=0.007* p=0.92 P=0.578*

HR 0.87 HR 0.98

CV death (95% C1 0.72, 1.06) (95% C1 0.82, 1.17)

HR 0.65 HR 0.87 HR 1.11
HR 0.67 HR 0.73
0, 0, 0,
HHE (954pc=|0 0656(;,*0.85) IR AT e Ty (95% (;Iz%713;1, 1.05) (95% <;|=%7577, 1.61) NR
CV death HR 0.66 HR 0.78 HR 0.83 HR 0.85
(95% C1 0.55, 0.79) (95% C1 0.67, 0.91) (95% C1 0.73, 0.95) NR NR (95% C1 0.70, 1.04)
or HHF p<0.001* p=0.002* p=0.005 p=0.113*
HR 1.24 HR 0.89 HR 0.61
Non-fatal HR 0.90 HR 1.01
(95% C10.92, 1.67) (95% C10.72, 1.11) (95% C1 0.38, 0.99) NR
stroke 3 (95% C1 0.71, 1.15) (95% C1 0.84, 1.21) 3 o
p=0.16 p=0.30 p=0.04
HR 0.87 HR 0.86 HR 0.74 HR 0.75
Fatal/Non (95% C10.70, 1.09) HR 0.89 HR 0.89 (95% C10.73, 1.00) (95% C10.51, 1.08) (95% C1 0.61, 0.90)
fatal Ml (95% C1 0.73, 1.09) (95% C1 0.7, 1.01)
p=0.23 2 ’ p=0.046° p=0.12 p=0.003*

Albiglutide has now been withdrawn from the European market. Direct comparison of studies should be interpreted with caution as study design, populations and methodology differ. p-values are for superiority. *Nominal p-value; tTesting for
superiority for 3P-MACE was part of the statistical analysis plan but not of the hierarchical testing strategy; $Exploratory outcome, no p-value reported — only nominal effect estimate given; 8Testing for superiority was neither prespecified nor
adjusted for multiplicity; Analysis not prespecified; includes fatal, non-fatal and silent MI.

3P-MACE = 3-point major adverse CV events; CV = cardiovascular; CVOTs = cardiovascular outcome trials; HHF = hospitalisation for heart failure; HR = hazard ratio; MI = myocardial infarction; NR = not reported.
1Zinman B, et al. N Engl J Med 2015;373:2117; ?Neal B, et al. N Engl J Med 2017;377:644; 3Wiviott SD, et al. N Engl J Med 2019;380:347;*Marso SP, et al. N Engl J Med 2016;375:1834;
5Marso SP, et al. N Engl J Med 2016;375:311; ®Hernandez AF, et al. Lancet 2018;392(10157):1519
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