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Disclosure

La dott.ssa Maggi dichiara di aver ricevuto negli ultimi due anni compensi o finanziamenti dalle
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Dichiara altresi il proprio impegno ad astenersi, nell'lambito dell’evento, dal nominare, in qualsivoglia
modo o forma, aziende farmaceutiche e/o denominazione commerciale e di non fare pubblicita di
qualsiasi tipo relativamente a specifici prodotti di interesse sanitario (farmaci, strumenti, dispositivi
medico-chirurgici, ecc.



La secrezione insulinica nel soggetto sano
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Kruszynskay, et al. Diabetologia. 1987; 30: 16-21.



Sviluppo continuo della terapia insulinica

Analogo
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Mimare il profilo fisiologico

L., A insulina endogena

analoro rapido insulinico

analoro lento insulinico

Insulin (pU/mL)

analogo rapido analogo rapido analogo rapido analogo lento
prima di colazione prima di pranzo prima di cena prima di dormire




Modifiche dell’assorbimento sottocutaneo

——

SLOWER

» Modifiche del punto
isoelettrico e formazione di
microprecipitati (glargine)

» Acilazione con acido
grasso e legame con
albumina circolante
(detemir)

»Aggiunta di zinco e fenoli
(degludec)

» Modifiche della
concentrazione (glargine U
300)

" ] Epidermis

Dermis

Subcutis

] Muscle

—>

FASTER

» Modifiche minori della
sequenza aminoacidica
(aspart, lispro, glulisne)

»Aggiunta di “facilitatori”
dell’assorbimento (faster
aspart)

»Riduzione del volume di
assorbimento (insulin

pumps)

Gradel AKJ et al. J Diabetes Res. 2018 Jul 4;2018:1205121



Analoghi lenti di nuova generazione

* Insulina degludec

* |Insulina glargine U-300



Insuline basali a confronto

IGE Insulina Insulina Insulina
glargine detemir glargine degludec
U-100 U-300
Onset 2-4 ore 1.3 ore 1.3 ore ‘ 6 ore 1 ora
Picco 4-10 ore Picco non Picco non Piatto Piatto
pronunciato  pronunciato
Durata 10-16 ore Sino Inferiore <36 ore <42 ore
effettiva a 24 ore a 24 ore
Emivita Non nota 14 ore 5-7 ore ~ 23 ore ~ 25 ore
Tempo Non noto 2 giorni 2 giorni 4 giorni 2-3 giorni
per lo
steady-state

Porcellati F. et al. Diabetes Care 2007; 30(10):247-252. Lucidi P. et al. Diabetes Care 2011; 34(6):1312-1314.
Niswender K. Clin Diab 2009; 27:60-68. Becker RH et al. Diabetes Care 2015; 38:637-643. Heise T. et al. Diabetes
Obes Metab 2012; 14(10):944-950.



Si caratterizza per I'aggiunta di una porzione di acido grasso al termine della catena
B e altre modifiche conformazionali (delezione Treonina in posizione 30 catena B)

Des(B30) LysB29(y-Glu Ne-hexadecandioyl) human insulin
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DesB30 insulin

O L-y-Glu

Glutamic acid

(o) ‘spacer’
Ho\n/\/\/\/\/\/\/\/u\N OH
0 : H 5
Hexadecandioyl
Fatty diacid side
chain

Jonassen et al. Pharm Res 2012;29:2104—14



Degludec: proprieta farmacologiche

ﬂ Zn?& -
Degludec dihexamers Injected
. Phenol ,R,-state) formulation
—phenol

Degludec multihexamers folrjniggén
(T-state)
=-Zn*

i
Degludec dimers

> Absorption
\

Degludec monomers

Degludec € un’insulina basale
che forma multi-esameri solubili
guando viene iniettato per via
sottocutanea, determinando un
deposito da cui l'insulina
degludec viene assorbita
continuamente e lentamente
nella circolazione portando a un
effetto ipoglicemizzante uniforme
e stabile di degludec

Degludec RCP
Jonassen et al. Pharm Res 2012;29:2104—14




BEGIN programme: Basal—bolus in T1D — 2 years results
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Heller et al. Lancet 2012;379:1489-97; Bode et al. Diabetic Med 2013;30:1293—-7



Degludec: Proprieta Farmacologiche

Flessibilita degli orari di somministrazione

Per i casi in cui la somministrazione allo stesso orario del giorno non € possibile,
degludec offre la flessibilita di orario di somministrazione dell'insulina. Deve essere
sempre garantito un minimo di 8 ore tra un’iniezione e l'altra.

| pazienti che dimenticano una dose, sono tenuti a iniettarla non appena se ne
accorgono e a riprendere quindi lo schema di monosomministrazione giornaliera

T 1T
-7

morning : morning : morning

il

40h evening 40h evening 40h evening evening

.

Meneghini et al. Diab Care 2013; 36:858-64; Mathieu et al. J Clin Endocrinol Metab 2013;98:1154-62
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Reduction of volume by 2/3
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Same amount of units
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Gla-100

Sy,

Reduction of depot surface by 1/2

=la-100

7 %

Insulina glargine 300 (GLA-300)

Stesso numero di
Unita in un terzo
del volume

1

Riduzione della
superficie del
precipitato

1

Assorbimento
protratto e
uniforme nel
tempo

Owens D et al. Diabetes Metab Res Rev 2014; 30: 104-119. Sutton G et al Expert Opin Biol Ther 2014: 14(12): 1849-1860



Gla-300 vs Gla-100: profilo glicemico piu costante e prolungato dopo 8

giorni di terapia in DM1

Gla-300 0.4 U/kg

Insulin concentration, pU/mL Gla-100 0.4 Urkg
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Becker RHA et al. Diabetes Care 2015;38:637-643



EDITION program 1 Or0ron 1 1=

Testing Gla-300 vs Gla-100 in several populations

EDITION 1 EDITION 2 EDITION 4
N=807 N=811 N=549
BB BOT BB
Basal insulin plus mealtime Basal insulin plus OAD Basal insulin plus mealtime
bolus insulin (fast-acting (excl. SU) bolus insulin (fast-acting

analogue) analogue)

EDITION 3 EDITION JP 2 EDITION JP 1
N=878 N=241 N=243

BOT BOT BB
Basal insulin plus OAD Basal insulin plus OAD Basal insulin plus mealtime
(excl. SU) and/or GLP-1 bolus insulin (fast-acting

analogue)

receptor agonists

All Phase 3, =18 years

BB, basal-bolus therapy; BOT, basal only therapy

Riddle MC =t al. Diabetes Care. Z014:;37:2755-62 Terauchi ¥ et al., Diabetes Obes Metab 18: 366-374, 2016
Yki-Jarvinen H et al. iabetes Care 2014; 37:3235-3243 Matsuhisa M et al., Diabetes Obes Metab 18: 375-383, 2016
Baolli =.B. et al, Diabetes, Obes Matab 17: 386-354, 2015 Home PD at al., Diabetes Care 2015; doi: 10.2337/dc15-0248




Insulina ultrarapida

Insulin action (at mealtime)

From the normal pancreas

‘Ultra-fast’ insulin

\
\

\~ Regular human insulin
\ .
N ~.
~
\ AN
Time (h)

Adapted from Home PD. Diabetes Obes Metab 2015;17:1011-20



La prima insulina Ultra-fast: Faster Aspart

La niacinamide accelera la velocita di formazione dei monomeri determinandone un
incremento del tasso di assorbimento attraverso l'epitelio endoteliale e induce anche
una transitoria vaso-dilatazione concentrazione-dipendente.

Niacinamide: Modifica dell’assorbimento

Vitamin B3
NH,

L-Arginina: aggiunto per la stabilita

HN

N 0

~~ A

NH;

Aminoacido naturalmente

H
l|§1| presente




Faster Aspart vs Insulina Aspart (IAsp) per via sottocutanea

IAsp serum conc. (pmol/L)

GIR (mg/kg/min)

300 —

250 —

200 —

150 —

10055

50—

Faster aspart
- = = Insulin aspart

v'Esposizione all’insulina due volte
maggiore nei primi 30 minuti

v Inizio dell’effetto ipoglicemizzante

| 14.3 minuti prima (23% piu veloce)

v Effetto ipoglicemizzante precoce
(primi 30 minuti) superiore del 74%

I
30 60
Time (min)

Biester T. Et al. Curr Diab Rep 2017;17:101



Faster Aspart vs lasp: ONSET 8

—e— Faster aspart (mealtime) — 66 Variazioni di HbA1c:
—m— Faster aspart (post-meal) ariazioni di c
—a— Insulin aspart (mealtime) _ 64 non inferiorita di

faster aspart (sia
mealtime che
postmeal) vs insulina
aspart (P < 0.001) nella
riduzione della HbAlc
in pazienti con DM1.

(lowy/joww) o yaH

PPG increment (mmol/L)

Time since randomization (weeks)

T P<0.001

* P<0.001

—— Faster aspart (mealtime)

—m— Faster aspart (post-meal)

—a— |nsulin aspart (mealtime)

60 120 180 240

Time (min)

Variazioni di PPG:
rispetto ai valori al baseline, confermata la
superiorita di faster aspart mealtime vs
insulina aspart nella riduzione della PPG a
30 minuti e a 1 ora dal pasto (P < 0.001),
indipendentemente dal valore di glicemia
pre-prandiale. Si ha, invece, superiorita di
insulina aspart vs faster aspart post-meal (P <
0.001 ) nelle variazioni di PPG a 1 ora.

Buse et al. Diabetes Obes Metab.2018;20:2885-2893



* Che ruolo ha la terapia insulinica nel diabete tipo 27

* Quali combinazioni terapeutiche adottare?
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Standard italiani di cura SID-AMD

STANDARD ITALIANI
PER LA CURA DEL
DIABETE MELLITO

2018

Tabella 4.H4. Terapia insulinica nel diabete di tipo 2.

Iniziare la terapia insulinica secondo uno schema adeguato all’andamento delle glicemie del pazien-
te.
Gli schemi possibili comprendono:

i 1. La somministrazione di sola insulina lenta, preferibilmente serale (schema pil frequente)

! ) 2. La somministrazione di sola insulina rapida a uno o piu pasti

; » Insulina 3. La somministrazione di insulina lenta associata ad insulina rapida a uno o piu pasti
l v In generale, € consigliabile iniziare con gli schemi pitt semplici possibili per poi aumentare il numero di
Metformina + somministrazioni se necessario.

DIAGNOSI

Metformina

N

Nel caso sia necessaria la sola insulina lenta e non si reputi utile una dose massimale di agonisti del

N

" oeesi || pio || seLrai || oLpira |

recettore del GLP-1, considerare come opzione alternativa I’associazione precostituita di liraglutide
e degludec o di lixisenatide e glargine.

y
Metformina + Metformina

Istruire il paziente adeguatamente sulla tecnica di iniezione al momento della prescrizione.

DPP4i Pio SGLT2i GLP1RA DPP4i Verificare che il paziente sia ben addestrato all’automonitoraggio della glicemia e che sia in grado
\ AGI | | AGI | | AGI | | 26! | S di riconoscere e trattare adeguatamente I'ipoglicemia.

Se noncontroindicata, associare all’insulinala metformina.
Anche I'associazione di inibitori DPP4, inibitori SGLT2 e agonisti GLP1, con o senza metformina, &
vantaggiosa, in quanto consente di contrastare 'aumento di peso, ridurre il fabbisogno di insulina e, in
GLP1RA qualche caso, diridurre anche il numero di iniezioni necessarie.
Qualora si intenda associare all'insulina il pioglitazone, sorvegliare I'eventuale comparsa di edemi.
Qualora si intenda associare all'insulina I'acarbose, informare il paziente che eventuali ipoglicemie vanno
| suU l | sy ‘ corrette con glucosio € non con saccarosio.

La terapia combinata di insulina e sulfaniluree o glinidi € sconsigliabile per I'elevato rischio di ipoglice-
mia.

| pio |||| oerai |||| opeai ||| Pio |

| seLrai ||| seirai ||| P | ||| setrai || €1

SGLT2i

| su_ ||| eprrall| ctPrra|||[ su ]

Titolare le dosi di insulina sulla base delle glicemie domiciliari del paziente, fino al raggiungimen-
to degli obiettivi terapeutici. Per una titolazione efficace, si devono prevedere contatti frequenti, o in
alternativa istruire il paziente ad effettuare una auto-titolazione.




American
Diabetes
. Association.

TO AOID

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

INDICATORS OF HIGH-RISK OR ESTABLISHED ASCVD, CKD, OR HF*
CONSIDER INDEPENDENTLY OF BASELINE A1C,
INDIVIDUALIZED A1C TARGET, OR METFORMIN USE*
. 2 IF A1C ABOVE INDIVIDUALIZED TARGET PROCEED AS BELOW
ARG Rlniors 2 X2 2
o [+] Is — = . e b ’
= Established ASCVD COMPELLING NEED TO MINIMIZE COMPELLING NEED TO COST IS A MAJOR
= Indicators of high HYPOGLYCEMIA MINIMIZE WEIGHT GAIN OR ISSUEM2
PROMOTE WEIGHT LOSS [
DPP-4i GLP-1 RA SGLT2i TZD
sus TZD'2
S bonemtiniie 2 ¥ ¥ ¥
n —
¥ HAIC HAIC I A1IC HAIC
POPUISTORE: above above abave above ~ .
s el e | WAICabovetarget |
GLP-1 RA SGLT2i0 ‘ﬁb lﬁl‘
SGLT2i SGLT2) OR OR ]
oR oR DPP-4i DPP-4i " _—
TZD
TZD S in] OoR OR
TZD GLP-1RA |
~ 2 0 2 ™ 2 N saLTzi gty T T
[ i A1C above target ] loss™™
_\;‘/ [ i A1C above target ]
GLP-1 RA with [ Continue with addition of other agents as outlined abowe ] \}f Qé’ QQL
cVD [ HA1C above target ]
benefit! if SGLT2i W qlg,a Insulin therapy basal insulin
not tolerated or
- prp:tﬁuon, [ H A1C above target If quadruple ired, with lowest acquisition cost
sddl- SELT2i with i “&‘ or SGLT2i and/or GLP-1 RA not OR
ngcm i tolerated or contraindicated, use c der oth o
_,ndim 1 For patierts with T20D the addition of SL OR basal insulin: regimen with lowest risk of Bt of s Therep
aran and CKD® (e.g., eGFR weight gain
= TZD? <60 mL/min/1.73 m? and = Choose
= DPP-4i if not on thus at increased risk of lower risk of hypoghycernia PREFERABLY
b cardiovascular events = Consider basal insulin with lower risk of hypoglycemia® DPP-4i (if nat on GLP-1 RA)
< = Basal insulin® based on weight neutrality
B 7. Proven benefit it has label ir \ of
= reducing heart failure in this population
: TMTMNMMTHH:::DM r B. Referto Section 11: M Comyg 1s ard Foot Care
dose may be better tolerated though studied effocts GLP-1 SGLT2i
3. _Degludec or U-100 glargine have demonstrated CVD safsty AA with with 5 _Doghiion/ Sansino U-900 = glaraine U100 [delorir < WRH el
10. Semagiutide > liraghtide > = >
4. Choose later generation SU to lower risk of hypogiycemia; p"m"-‘""u' ﬂm"m' 11. If no specific hickties fLe., no d CVD, low riek of
glimepiride has shown similar CV safety to DPP-4i = OO aicl lwies peiority v ik wislahe ks
5. Be aware that SGLTA labelling varies by region and individual agent benefit bensfit or no weigh OO
with regard to indicated level of @GFR for inftiation and cormtinued use . A 12. ¢ _— P— n cor =t of background
™ h.;“;mmimw,::.ﬂmh; CVOTS. Canaglifiozin and s o rlahisly ricre fopanths acd DRES e * Most patients enrolled in the relevant trials wers on metformin st baselina as

ADA-Standards of Medical
Care in Diabetes



Complementarieta d’azione

insulina basale e analogo del GLP1 nel DM2

—
GLP-1 analogue Decreased energy
intake
Increased satiety Inhibition of hepatic Basal insulin
— glucose production
Inhibition of hepatic GLP-1 analogue
N p— glucose production
GLP-1 analogue G/uycose-dependent
insulin T (
and glucagon secretion &1 _ Basal insuli
Insulin synthesis Inséyl/fz_recep tor Basalinsulin
activation
\
/ Increased glucose disposal Basal insulin

GLP-1 analogue [nhijbition of gastric
emptying

GI, gastrointestinal; GLP-1, glucagon-like peptide-1; T2D, type 2 diabetes
1. Baggio & Drucker. Gastroenterol 2007;132:2131-57; 2. Niswender. Postgrad Med 2011;123:27-37



La combinazione GLP1RA/Insulina rafforza I’efficacia e riduce o

neutralizza gli effetti collaterali

Side effects

Efficacy A\

P PG tNEIGHT t
[ ) ® o

HYPOGLYCAEMIA NAUSEA

GLP-1 RA monotherapy

. Basal insulin

For illustrative purposes only, not drawn to scale _ : : :
FPG, fasting plasma glucose; GLP-1 RA, glucagon-like peptide-1 receptor agonist; PPG, postprandial glucose GLP-1 RA/II"ISUlII"I combined



Associazione insulina e GLP1

O — D
l l

Glargine 100 Degludec 100

Lixisenatide Liraglutide

l

Dose interval: 10 - 40 units Dose interval: 10 - 50 units
Glargine 100: 10 - 40 units Degludec 100: 10 - 50 units
Lixisenatide: 5-20pug Liraglutide: 0.36-1.8mg

Dose interval: 30 - 60 units
Glargine 100: 30 - 60 units

Lixisenatide: 10 - 20 pug



GLP-1 RA Added to Insulin vs Basal-bolus or Basal-plus Insulin
Therapy in Type 2 Diabetes Mellitus: HbAlc

| Mean Difference Mean Difference
Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI

1 “Short-acting GLP-1RA added to basal insulin™ versus “basal-bolus or basal-plus”™
4B, 2014 9.9% -0.03 [-0.17, 0.11] —r
FLAT-SUGAR, 2016 5.4% -0.10 [-0.37, 0.17] e S
GetGoal-Duo2, 2016 - Glulisine QD 9.3% -0.05 [-0.20, 0.10] —

GetGoal-Duo2, 2016 - Glulisine TID 9.4% 0.21 [0.06, 0.36] .

Miya et al., 2018 4.8% 0.09 [-0.20, 0.38] —

Shao et al., 2014 3.3% -0.11 [-0.49, 0.27]

Tonneijck et al., 2017 1.4% -0.20 [-0.85, 0.45]

Subtotal (95% CI) 43.4% 0.02 [-0.09, 0.12] o

Heterogeneity: Tau? = 0.01; Chi? = 9.44, df = 6 (P = 0.15); I> = 36% BB, basal-bolus;
Test for overall effect: Z = 0.29 (P = 0.77) BP, basal-plus;

2 "Long-acting GLP-1RA added to basal insulin” versus “basal-bolus or basal-plus”™ I(i/l’ I(;]c\)/r;f;ggr\]lcae”lanr:g;val’
BEGIN: VICTOZA ADD-ON, 2014 7.0% -0.35 [-0.56, -0.14] Qb once dally ’
Harmony 6, 2017 6.2% -0.16 [-0.40, 0.08] I ) ,
the Switch study, 2018 11.0% 0.06 [-0.05, 0.17] -+ QW, once weekly;
Yamamoto et al., 2018 0.8% -0.60 [-1.49, 0.29] * SD, standard deviation;
Subtotal (95% CI) 24.9%  -0.17 [-0.42, 0.09] R TID, three times daily
Heterogeneity: Tau? = 0.04; Chi* = 13.60, df = 3 (P = 0.004); I = 78%

Test for overall effect: Z = 1.30 (P = 0.19)

3 “Long-acting GLP-1RA added to prandial insulin™ versus “basal-bolus or basal-plus”™

AWARD-4, 2015 - Dulaglutide 0.75 mg QW 6.9% -0.19 [-0.40, 0.02] —
AWARD-4, 2015 - Dulaglutide 1.5 mg QW 7.0%  -0.25 [-0.46, -0.04] e
AWARD-7, 2018 - Dulaglutide 0.75 mg QW 4.1% 0.01 [-0.32, 0.34]

AWARD-7, 2018 - Dulaglutide 1.5 mg QW 3.8% -0.06 [-0.41, 0.29]

Subtotal (95% CI) 21.8%  -0.16 [-0.29, -0.04] <
Heterogeneity: Tau? = 0.00; Chi? = 2.08, df = 3 (P = 0.56); I = 0%

Test for overall effect: Z = 2.51 (P = 0.01)

4 “fixed-ratio combination of GLP-1RA and basal insulin™ versus “basal-plus or basal-bolus”™
DUAL VII, 2018 9.8% -0.02 [-0.16, 0.12] ==
Subtotal (95% CI) 9.8%  -0.02[-0.16, 0.12] =
Heterogeneity: Not applicable
Test for overall effect: Z = 0.28 (P = 0.78)

—

Total (95% CI) 100.0% '0 c 02% ‘[

Heterogeneity: Tau? = 0.01; Chi* = 31.53, df = 15 (P = 0.007); 1> = 52% + + t + t

P = = 05 -025 O 0.25 05
FOSEIN DO ef'fes:l. e A (P__ i) Favours GLP1-RA+| Favours BB/BP
Test for subaroup differences: Chi? = 5.55. df = 3 (P = 0.14). I? = 45.9%

Castellana M, Cignarelli A, Brescia F, Laviola L, Giorgino F. Diabetes Metab Res Rev. 2019 Jan;35(1):e3082.



GLP-1 RA Added to Insulin vs Basal-bolus or Basal-plus Insulin
Therapy in Type 2 Diabetes Mellitus: Body Weight

| Mean Difference Mean Difference
Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI
1 “Short-acting GLP-1RA added to basal insulin™ versus “basal-bolus or basal-plus™
4B, 2014 7.7% -4.60 [-5.30, -3.90] =
FLAT-SUGAR, 2016 6.5% -5.50 [-6.86, -4.14] R
GetGoal-Duo2, 2016 - Glulisine QD 7.6% -1.66 [-2.42, -0.90] -3
GetGoal-Duo2, 2016 - Glulisine TID 7.6% -2.00 [-2.77, -1.23] e
Miya et al., 2018 6.4% -3.10 [-4.50, -1.70] N
Shao et al., 2014 5.1% -11.04 [-13.13, -8.95] ———
Tonneijck et al., 2017 0.3% -1.20[-15.67, 13.27] *
Subtotal (95% Cl) 41.2%  -4.43 [-6.27, -2.59] ol
Heterogeneity: Tau® = 4.98; Chi? = 104.53, df = 6 (P < 0.00001); 12 = 94% BB, basal-bolus;
Test for overall effect: Z = 4.71 (P < 0.00001) BP, basal-plus;
ClI, confidence interval;
2 "Long-acting GLP-1RA added to basal insulin” versus “basal-bolus or basal-plus”™ IV, inverse variance;
BEGIN: VICTOZA ADD-ON, 2014 72%  -3.70 [-4.69, -2.71] —— QD, once daily;
Harmony 6, 2017 7.2% -2.14 [-3.12, -1.16] - .
the Switch study, 2018 7.9% -4.38 [-4.95, -3.81] ) e SI\SV ’ S?gﬁs aledeil‘g\)//I’ ation:
Yamamoto et al., 2018 0.4% -5.20 [-16.65, 6.25] * ) . . ’
Subtotal (95% CI) 22.7%  -3.47 [-4.74, -2.20] e TID, three times daily
Heterogeneity: Tau? = 1.09; Chi? = 15.14, df = 3 (P = 0.002); I? = 80%
Test for overall effect: Z = 5.35 (P < 0.00001)
3 “Long-acting GLP-1RA added to prandial insulin” versus “basal-bolus or basal-plus”™
AWARD-4, 2015 - Dulaglutide 0.75 mg QW 7.4%  -2.03[-2.94, -1.12] ——
AWARD-4, 2015 - Dulaglutide 1.5 mg QW 7.3%  -3.24 [4.17, -2.31] _
AWARD-7, 2018 - Dulaglutide 0.75 mg QW 6.8% -3.28 [-4.50, -2.06] ——
AWARD-7, 2018 - Dulaglutide 1.5 mg QW 6.8%  -4.23 [-5.47, -2.99] ——
Subtotal (95% CI) 28.2%  -3.13 [-4.03, -2.24] L
Heterogeneity: Tau® = 0.54; Chi? = 8.54, df = 3 (P = 0.04); 1> = 65%
Test for overall effect: Z = 6.86 (P < 0.00001)
4 “fixed-ratio combination of GLP-1RA and basal insulin™ versus “basal-plus or basal-bolus”™
DUAL VII, 2018 7.8% -3.57 [4.18, -2.96] %3
Subtotal (95% CI) 7.8%  -3.57 [-4.18, -2.96] &
Heterogeneity: Not applicable
Test for overall effect: Z = 11.49 (P < 0.00001)
Total (95% CI) 100.0% -3 . 72 kg . : & : ‘
Heterogeneity: Tau? = 1.87; Chi* = 133.33, df = 15 (P < 0.00001); I? = 89% 10 5 0 5 10

Test for overall effe‘:;t: Z=948 (P_< 0.00001) Favours GLP1-RA+l Favours BB/BP
Test for subaroup differences: Chi? = 1.67, df = 3 (P = 0.64). 7= 0%

Castellana M, Cignarelli A, Brescia F, Laviola L, Giorgino F. Diabetes Metab Res Rev. 2019 Jan;35(1):e3082.



GLP-1 RA Added to Insulin vs Basal-bolus or Basal-plus Insulin
Therapy in Type 2 Diabetes Mellitus: Daily Insulin Dose at Follow-up

Mean Difference

Mean Difference

Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI

1 “Short-acting GLP-1RA added to basal insulin” versus “basal-bolus or basal-plus”™
4B, 2014 8.0% -36.80 [-44.28, -29.32] S
FLAT-SUGAR, 2016 5.1% -29.30 [-59.16, 0.56]

GetGoal-Duo2, 2016 - Glulisine QD 8.1% -6.61 [-12.40, -0.82] =

GetGoal-Duo2, 2016 - Glulisine TID 8.1% -14.05[-19.35, -8.75] =

Miya et al., 2018 2.5% -16.30 [-73.46, 40.86]

Subtotal (95% CI) 31.9% -20.12 [-34.07, -6.17] B

Heterogeneity: Tau? = 173.89; Chi? = 41.08, df = 4 (P < 0.00001); I1? = 90%

Test for overall effect: Z = 2.83 (P = 0.005) BB, basal-bolus:

2 "Long-acting GLP-1RA added to basal insulin™ versus “basal-bolus or basal-plus”™ BP, bas_al'pIUS;_ )
BEGIN: VICTOZA ADD-ON, 2014 7.3% -17.00 [-30.88, -3.12] —_— Cl, confidence interval;
Harmony 6, 2017 7.8% -31.30 [-41.01, -21.59] —_— IV, inverse variance;
the Switch study, 2018 8.1% -60.83 [-66.80, -54.86] — QD, once daily;
Yamamoto et al., 2018 8.0% -15.20 [-22.88, -7.52) i QW, once weekly;
Subtotal (95% CI) 31.2% -31.34 [-56.22, -6.46] e SD, standard deviation;

Heterogeneity: Tau? = 620.10; Chi* = 100.28, df = 3 (P < 0.00001); I = 97%
Test for overall effect: Z = 2.47 (P = 0.01)

3 “Long-acting GLP-1RA added to prandial insulin” versus “basal-bolus or basal-plus”™

AWARD-4, 2015 - Dulaglutide 0.75 mg QW 7.5%
AWARD-4, 2015 - Dulaglutide 1.5 mg QW 7.6%
AWARD-7, 2018 - Dulaglutide 0.75 mg QW 7.2%

AWARD-7, 2018 - Dulaglutide 1.5 mg QW 7.2%
Subtotal (95% CI) 29.4%

Heterogeneity: Tau? = 12.88; Chi* = 3.83, df = 3 (P = 0.28); I? = 22%
Test for overall effect: Z = 9.66 (P < 0.00001)

-38.19 [-50.21, -26.17]
-45.04 [-56.71, -33.37]
-34.00 [-49.24, -18.76]

-26.50 [-41.69, -11.31]
-37.07 [-44.60, -29.55]

4 “fixed-ratio combination of GLP-1RA and basal insulin” versus “basal-plus or basal-bolus”™

DUAL VII, 2018 7.4%
Subtotal (95% CI) 7.4%
Heterogeneity: Not applicable

Test for overall effect: Z = 6.65 (P < 0.00001)

Total (95% CI) 100.0%
Heterogeneity: Tau? = 373.91; Chi* = 231.63, df = 13 (P < 0.00001); I? = 94%

Test for overall effect: Z = 5.43 (P < 0.00001)

Test for subaroup differences: Chi? = 6.59. df = 3 (P = 0.09). I? = 54.5%

-44.00 [-56.97, -31.03]
-44.00 [-56.97, -31.03]

TID, three times daily

_—
—
—

0!

-30.27 IU

-

Castellana M, Cignarelli A, Brescia F, Laviola L, Giorgino F.

-50 0 50
Favours GLP1-RA+| Favours BB/BP

Diabetes Metab Res Rev. 2019 Jan;35(1):e3082.



GLP-1 RA Added to Insulin vs Basal-bolus or Basal-plus Insulin
Therapy in Type 2 Diabetes Mellitus: Incidence of Hypoglycemia

Risk Ratio Risk Ratio
Study or Subgroup Weight IV, Random, 95% CI IV, Random, 95% CI

1 “Short-acting GLP-1RA added to basal insulin™ versus “basal-bolus or basal-plus”™

4B, 2014 9.1% 0.42 [0.37, 0.48] -

FLAT-SUGAR, 2016 8.5% 0.90 [0.73, 1.12] i

GetGoal-Duo2, 2016 - Glulisine QD 9.0% 0.85 [0.74, 0.99] =]

GetGoal-Duo2, 2016 - Glulisine TID 9.1% 0.54 [0.48, 0.62] =

Tonneijck et al., 2017 1.4% 0.16 [0.04, 0.73] ¢

Subtotal (95% CI) 37.1% 0.60 [0.42, 0.86] B

Heterogeneity: Tau? = 0.13; Chi2 = 73.06, df = 4 (P < 0.00001); I? = 95%

Test for overall effect: Z = 2.78 (P = 0.005) EE, gasa:-blolus;
, basal-plus;

2 "Long-acting GLP-1RA added to basal insulin™ versus “basal-bolus or basal-plus” Cl, confidence interval;
BEGIN: VICTOZA ADD-ON, 2014 7.4% 0.12 [0.09, 0.17] — IV, inverse variance;
Harmony 6, 2017 9.1% 0.45 [0.40, 0.52] - QD, once daily;
Subtotal (95% CI) 16.5% 0.24 [0.07, 0.86]  —ei——— QW, once weekly;
Heterogeneity: Tau? = 0.84; Chi* = 52.98, df = 1 (P < 0.00001); I? = 98% SD, standard deviation;
Test for overall effect: Z = 2.19 (P = 0.03) TID, three times daily

3 “Long-acting GLP-1RA added to prandial insulin™ versus “basal-bolus or basal-plus”™
AWARD-4, 2015 - Dulaglutide 0.75 mg QW 9.5% 0.84 [0.82, 0.86] -

AWARD-4, 2015 - Dulaglutide 1.5 mg QW 9.5% 0.74 [0.72, 0.76] '
AWARD-7, 2018 - Dulaglutide 0.75 mg QW 9.3% 0.49 [0.44, 0.53] =
AWARD-7, 2018 - Dulaglutide 1.5 mg QW 9.3% 0.41 [0.37, 0.45] >
Subtotal (95% CI) 37.7% 0.60 [0.49, 0.73] £ 3
Heterogeneity: Tau? = 0.04; Chi* = 330.85, df = 3 (P < 0.00001); I? = 99%
Test for overall effect: Z = 5.17 (P < 0.00001)
4 “fixed-ratio combination of GLP-1RA and basal insulin” versus “basal-plus or basal-bolus”
DUAL VII, 2018 8.7% 0.13 [0.11, 0.16] -
Subtotal (95% CI) 8.7% 0.13 [0.11, 0.16]
Heterogeneity: Not applicable
Test for overall effect: Z = 21.66 (P < 0.00001)
Total (95% CI) 100.0% -54% L 4
Heterogeneity: Tau? = 0.10; Chi? = 972.52, df = 11 (P < 0.00001); I2 = 99% 0’55 032 3 5 2=0
Test for overall effect: Z = 8.20 (P < 0.00001) Favours GLP1-RA+l Favours BB/BP

Test for subgroup differences: Chi? = 140.73, df = 3 (P < 0.00001), I? = 97.9%

Castellana M, Cignarelli A, Brescia F, Laviola L, Giorgino F. Diabetes Metab Res Rev. 2019 Jan;35(1):e3082.



PROGRAMMA DI SVILUPPO CLINICO

LixiLan-O  LixiLan-L
s N ()

iGlarLixi ha dimostrato la superiorita di iGlar

~

iGlarLixi ha dimostrato la superiorita di iGlar o

. . L , _ L sulla riduzione di HbAlc in pazienti
lixisenatide sulla riduzione di HbA1lc in pazienti

. . precedentemente trattati con iGlar, con un
precedentemente trattati con metformina

. o , profilo di sicurezza che riflette quelli di iGlar e
altri QAD, con un profilo di sicurezza che riflette

lixisenatide?

Quelli di iGlar e lixisenatide? / k /

LixiLan-G°
- 2

Efficacia e sicurezza di iGlarLixi in pazienti adulti con DMT2

inadeguatamente controllati con precedente terapia GLP1-RA

1- Rosenstock J, et al. Diabetes Care 2016 (long/short) e metformin % pioglitazone e/o SGLT2.
2- Aroda VR, et al. Diabetes Care 2016

3- LixiLan-G Diabetes Care 2019; \_ -/




iGlarLixi vs iGlar+Bolus
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iGlarLixi vs iGlar+Bolus

| ’—‘—‘

trials were used: LixiLlan-L and

GetGoal Duo-2'2 ixi + IGH iGlu D iGlu TID iGlarLixi | [ iglar-100
+ iGlar £ MET +iGlar £ MET = MET + MET
Patients treated with iGlartixi in the == e = -
LixiLan-L study and those treated @ @
with mealtime insulin in GetGoal
Duo-2 were compared. Patients
were matched using PSM.
Elaborato da testo, da RIf. 1 |
| PSM
Baseline characteristics used for Singoli pazienti appaiati in base alle caratteristiche basall
matching included age, race, PSM
diabetes duration, baseline body
mass index, blood sugar levels and \’
fasting plasma glucose (FPG). NEW ANALYSIS®

GetGoal Duo-2 and LixiLan-L Differences

GGD2: 26 weeks, with 12 weeks’ run-in to optimize Bl | LixiLan-L: 30 weeks, with 6 weeks’ run-in to optimize BI

GGD2: 3-arm (lixisenatide once daily or insulin LixiLan-L: 2-arm (iGlarLixi or iGlar, with or without
glulisine given 1x or 2x daily, added to glargine, with metformin)
or without metformin)

Tabak AG et al. Diabetes Ther. 2020;11:305-318



Fixed-ratio combinations were associated with greater HbAlc

reduction compared with basal-bolus

4 )

An indirect propensity score-matched comparison analysis using arms from two separate
RCTs was used to select individuals receiving iGlarLixi in LixiLan-L (n=195) or basal bolus in
\GetGoaI Duo 2 (n=195) on the basis of BMI, HbA1c, FPG, iGlar dose and metformin use

J
0.0 == GlarLixi
Basal bolus
7.92
W —0.2-
+
9
g 047
2
(3]
e}
£ -06-
S
(]
2
£ —087 LS mean difference (95% Cl):
o -0.28 (- 0.43 to—0.13), P = 0.0002
b7
Q0
T -1.07 6.09 LS mean change (SE):
-1.02 (0.07)
[ I I [ I I I | | I 1
0 2 4 6 8 12 18 20 24 26 30

Time (weeks)

Study limitations: These were post-hoc analyses separate trials with different protocols. « TabakA, et al. Diabetes Ther 2020;11:305-18
Therefore, the results should be considered hypothesis-generating. BMI, body mass index; Cl,
confidence interval; FPG, fasting plasma glucose; iGlar, insulin glargine; LS, least squares



|IDeglira phase 3 clinical development programme overview

Uncontrolled on OADs

DUAL I & ext. IDeglira
(| Met % pio Degludec

Liraglutide
DUAL IV IDeglira
([ Met:su

Placebo
DUAL vi IDegLira 1WT
([ Met * pio
IDeglLira 2WT
DUAL IX IDeglira
SGLT2i = other

[ OAD(s)

IGlar U100
DUAL VIII IDegLira
[ + oAD(s)*

IGlar U100

Uncontrolled on GLP-1 RA

-

DUAL III

IDeglLirat
GLP-1RA
Met * pio *+ SU

Uncontrolled on basal insulin

IGlar U100 IDeglira
(20-50 U)
+ Met

IGlar U100+IAsp

A

4 N\
DUAL II
IDeglira
Basal insulin
(20-40 U)
+ Met * SU*¥
Degludec
. J
DUAL V i
IGlar U100 IDeglira
(20-50 U)
+ Met IGlar U100
DUAL VII

L J
*Metformin, SU, pioglitazone were the OADS that were used in both the treatment arms, DPP4i and glinides were discontinued at randomisation in both the arms. 1 patient in the IDeglira arm used a-Gl. TGLP-1RA

discontinued. ¥SU was discontinued at randomisation.

a-Gl, alpha-glucosidase inhibitor; ext., extension; GLP-1 RA, glucagon-like peptide-1 receptor agonist; IAsp, insulin aspart; IGlar U100, insulin glargine U100; Met, metformin; OAD, oral anti-diabetic drug; Pio, pioglitazone;
SGLT2i, sodium-glucose co-transporter 2 inhibitor; SU, sulphonylurea; 1WT, once-weekly titration; 2WT, twice-weekly titration

www.clinicaltrials.gov. Last accessed May 2019



Study design

Subjects with T2D
uncontrolled on
basal insulin

IDeglLira + metformin

(n=252)

IGlar U100 + IAsp (=4 times) +

IDeglLira
Starting dose: 16 dose steps
Maximum dose: 50 dose steps

IGlar U100

Starting dose: Pre-trial dose
Maximum dose: None

IAsp

(N=506) metformin (n=254) Starting dose: 4 U*
Maximum dose: None
Screening Randomisation 1:1 (open label) End of trial 1st FU 2nd FU

| | | | |

-2 0 Week 26 27 30

4 . . .
Inclusion criteria

® Type 2 diabetes

® Age =18 years

e HbA,.7.0-10.0%

e IGlar U100 20-50 U + metformin

e BMI <40 kg/m?2

.

J

Titration algorithm: IDeglira and IGlar U100

Mean fasting PG Dose change
mmol/L dose steps or U
<4.0 =2
aoso
>5.0 +2

Titration algorithm: IAsp

Mean pre-prandial

and bedtime PG Dose change
mmol/L U
<4.0 —1%

4.0-6.0 O**

>6.0

teach meal when necessary; * In case of 21 SMBGs below target; ** 0—1 SMBG above target, no SMPGs below target; ***in case of 22 SMBGs above target, no SMBGs below target

BG, blood glucose; BMI, body mass index; FU, follow-up; IAsp, insulin aspart; 1Glar U100, insulin glargine U100; PG, plasma glucose; SMBG, self measured blood glucose;

T2D, type 2 diabetes; U, units

Billings et al. Diabetes Care 2018;41(5):1009-1016

4 1 k%%



Comparing daily treatment with |IDeglira and Basal-Bolus

Basal - Bolus

~

. i ( ] .
pent Daily Regimen 2pens Daily Regimen

I

Injection!?

L_=___N{))
*

=i

=

(S

(]

0

o

o

-

/)]

(6V)

EVENING [DINNER LUNCH BREAKFAST

L
I
L
[N

G J

SMBG test? 2 — 4 *SMBG test?

*Based on the number of meals
SMBG, self measured blood glucose

1. Buse JB et al. Diabetes Care 2014;37:2926-2933; 2. Owens D et al. Diabetes and Primary Care 2004; 6(1): 8-16; 3. National Institute for Clinical Excellence. Guidance on the use of long-acting insulin analogues for the
treatment of diabetes — Insulin glargine. Technology Appraisal number 53 December, 2002



DUAL VII
Confirmed
hypoglycaemia’

IDeglira  IGlar U100 IDeglLira  IGlar U100 ERR:
+ IAsp -~ + IAsp 0.11 [0.08; 0.17 1950, c1r

—~ 00 X 3 p<0.0001 for superiority
o = 10
& 02 1 £ o i |

o D 2+ © 8 =

— -0,4 o ) | S
< 2 o ;
QO 06 s =
I > 1 e $ 6 o

08 | o

c 08 o) R

L -1,0 4 Q o g 8 4 4

=2 c >v

C -1,2 - I I = @) %

© v 1. 0L 2.
£ 14 o)) l | o 1.07
U ’ C >

16 - ETD: © ETD: =
C 20.02% [-0.16; 0.12]4s S 77 357 kg[~4.19; ~2.95]gsy, i i : IGlar U100
' <291 - 22 195% Clr p<0.0001 for superiority IDeglira ar

p<0.0001 for non-inferiority” + IAsp

Baseline HbA,
EOT HbA;.

*Billings et al. Diabetes Care 2018;41(5):1009-1016



Take home messages: combinazione

GLP1RA/Insulina

* Azione sia sulla glicemia a digiuno che postprandiale con meccanismi
complementari

* Minor rischio di ipoglicemia

* Effetti extraglicemici protettivi a livello cardiovascolare e renale

* Riduzione del numero di somministrazioni sottocutanee giornaliere
* Non necessaria intensificazione dell’automonitoraggio glicemico

* Semplice titolazione della dose

* Buona tollerabilita



The ABCDEFG a

gorithm to guide diabetes therapy

Geography: Knowledge of the
differences among ethnicity,
SES and habits, like diet or
belief, will help to adopt new
strategies for a better
management of diabetesin a
globalized world.

Frailty: in Frail patients
overlapping conditions such
as cognitive impairment,
depression, polypharmacy
and malnutrition influence
the choice of therapy

Age: the biological age is crucial
to set up the right glycaemic
target

C

Body Weight: response to
lifestyle changes and to drugs
varies as body weight varies.
Body weight should be taken

into account when choosing the
right molecule

Complications: diabetic
complications influence Alc
targets, drug choice and QolL.

Empowerment: patients should
learn how to manage and cope
with their disease to achieve
optimal glycaemic control.

Duration of disease: duration of
diabetesimpacts on beta cell
function and on benefits of tight
glucose control.

Pozzilli P. et al., Diabetes Metab ResRev. 2010

Maddaloni E.,...,Pozzilli P.et al., Diabetes Metab Res Rev. 2016
Khazrai YM,...Pozzilli P.et al., ) Diabetes Complications 2015
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