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Finalita’ della Terapia del Diabete Mellito di Tipo 2:

Aumentare

Superare terapie attuali  !'insulino-
non ideali sensibilita

- \ Aderenza e compliance
Mirare al FPG del paziente con le
e PPG
terapie multiple

“ Le Finalita’ ”

Mantenere il
compenso glicemico
a lungo termine Preservare
la funzione
beta-cellulare

Prevenire/ritardare Prevenire/ritardare
le complicanze le complicanze
microvascolari P

macrovascolari



Obiettivi per un trattamento ottimale

L’approccio terapeutico ideale dovrebbe soddisfare tutti i seguenti aspetti :

» efficacia clinica a lungo termine

» basso rischio di ipoglicemie

« preservazione della funzionalita beta cellulare

» effetto neutrale o di riduzione sul peso corporeo
» effetto protettivo sul rischio cardiovascolare

« buon profilo di sicurezza e tollerabilita

» regime di trattamento semplice e flessibile

UK Prospective Diabetes Study (UKPDS) Group. Lancet 1998; 352: 837-53
Kahn SE, et al. for the ADOPT Study Group. N Engl J Med 2006; 35: 2427-43



Glucotoxicity

* High glucose levels are toxic for two main
pathogenetic defects of type 2 diabetes
— Beta-cell function
— Insulin action in peripheral tissues

* High chronic hyperglycaemia damages vascular
tissues resulting in

— Microvascular complications
— Macroangiopathy of diabetes
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Rimodellamento

Infarto miocardico
e Ictus

Micro-
albuminuria

Aterosclerosi

EIVS Disfunzione
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Fattori di rischio
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PARADIGM SHIFT TO MOVE :

BEYOND GLYCEMIC CONTROL

as new anti-diabetic therapies are developed

D. Addison * D. Aguilar
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Determinanti dell’ HbAlc

Glicemia a
HbA, = BT +
(FPG) C
v v
FPG influenzata da: PPG influenzata da:

. Produzione di glucosio epatico . Glicemia pre-pandiale
. Sensibilita epatica all’insulina . Carico di glucosio al pasto

. Esercizio durante il giorno . Livello di incretine

precedente . Secrezione di insulina

. Pasto dalla sera precedente . Sensibilita all’insulina nei tessuti
. Alcool periferici

. Apnea ostruttiva del sonno , Diminuzione nell’eliminazione di

. Ipoglicemia notturna glucagone



Current Therapies Glycemic Efficacy

Drug Average Alc Reduction
Meglitidines 0.5-1.5%

Biguanides 1-2%

Sulfonylureas 1-2%

TZDs 1-1.5%

Alpha-glucosidase inhibitors 0.5-1%
DPP-4s 0.5-1%
GLP-1s 1-1.5%
Amylin Agonists 0.5-1%

* SGLT2s average Alc reduction=0.5-1%

1. PLdetail-document. Drugs for type 2 diabetes. Pharmacist’s Letter/Prescriber’s Letter. Oct 2014.

2. ADA. Diabetes care. Diabetes Care 2012;34(suppl 1):518. Table 10.
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Individualizing Therapy: Factors to
Consider

Corrects a novel

pathophysiologic No hypoglycemia
defect

Improves

glycemic Complements
Promotes control action of other
weightloss antidiabetic
agents

Improvements in
glucose and weight

DeFronzo RA. Diabetes. 2009:58:773-795.




The New Paradigm
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defects
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Metformin

Sulfonylureas/Glinides

TZDs (Pioglitazone)

. e Oral agents
a-glucosidase-inhibitors

DPP4-inhibitors

GLP1-agonists A

Insulins

injections

Coming-up : SGLT2-inhibitors



Pathophysiological Pathways in T2DM

Decreased Incretin
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Redefining Pathophysiology of Type 2 Diabetes

Impaired
Incretin Action

Insulin Relative Insulin
Resistance Deficiency

Prediabetes and
Type 2 Diabetes
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Review Article

Diabetes is predominantly an intestinal disease

Debmalya Sanyal
KPC Medical College, Kolkata, West Bengal, India

A D .
A

Diabetes mellitus (DM) i1s a chronic, progressive, medically incurable disease and I1s poarly controlled in a vast majarily, in spite of
tremendous advancements in phamacotherapy. Altered gut microbiome can predict diabetes. There is strong and consistent evidence
regarding role of the gut and many gut hormones like incretins in energy and glucose homeostasis. Incretin group of agents including
glucagon-like peptide (GLP-1) receptor agonists and dipeptidy! peptidase |V (DPP-1V) inhibitors are efficacious therapeufic agents in
diabetes treatment. A growing body of evidence, however, appears ta indicate that type 2 DM {T2DM) may be an operable intestinal
iiness—a novel revolutionary concept about an old disease. This may facilitate research that can betier clarify our understanding
of the etiology of Ihe disease and provide a new opportunity to develop new and more effective therapies. Fulure research should
focus on an approach io bypass the bypass, that is, lo replace the gastric bypass by equally effective but less invasive treatments
for majarity of diabetics.

. >
n =

Key words: Bariatric surgery, gut microbiota, type 2 diabeies, gastric inhibitory polypeptide, GLP-1

Indian Joumnal of Endocrinology and Metabolism / 2013 / Vol 17 / Supplement 1

Indian Journal of

Endocrinology and Metabolism
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Sensory and Secretory Functions of Enteroendocrine Cells of the Gut

Food components
Pnoteins Lipids  Carbohydrates

Secretory \ : .
proteolyttc Gut microbiota
products pmduc:s LCFA )
bile acids SCFA

(propionate, acelate, butyrate atc)

Entero-
endopring
coll

Paracrine functions
Efferent nerves
Neuronal functions - afferent vagal,
Entereric splancnic and enteric nerves
nerves
Blood vessels
Metabo.nes c'...
Hormones

(glucose) Endocrine functions



Progressive Nature of T2DM

Postmeal Glucose
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ADA/EASD Position Statement on the Management of
Hyperglycemia in T2DM: General Recommendations

Lifestyle changes

el Coug Metformin
monotherapy

+ + + + +
Two-drug : .
combinations nsulin

+

Threa-drug or DPP-4i or DSI:'P-4i U e I
combinations or TZD or TZD or DPP-4i

or GLP-1RA or GLP-1RA

or GLP-1RA

or insulin or insulin

or insulin or insulin

More complex : - -
insulin regimens Insulin (multiple daily doses)




ENDOCRINOLOGY
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GLYCEMICTCEINRSSRINAL GO R T HM

LIFESTYLE THERAPY

(Including Medically Assisted Weight Loss)

Entry A1C < 7.5% Entry A1C > 7.5% Entry A1C > 9.0%

MONOTHERAPY* SYMPTOMS
# Bietsormin Ld  DUAL THERAPY* < NO YES

~ GLP-1RA I_ il =3 TRIPLE THERAPY* <
: ~ SGLT-2i i o DUAL INSULIN
v SGLT-2i I_ v/ GLP-1RA Therapy +
./ DPP-4i v’ DPP-4i v SGLT-2i OR Other
MET s MET Agents
2D ! 12D
! p— or other J— or other ! g TRIPLE
 AGi 1st-line j Basal Insulin Ist-line ; Basal insulin —0 Therapy
agent agent + . —
. SU/GLN ~ Colesevelam ond-line ~ DPP-4i
- ] . 5 t
| ~~ Bromocriptine QR Agsh / Colesevelam v
. v AGi I ~ Bromocriptine QR
| ADD OR INTENSIFY
o—— | SUELN / AGi —b INSULIN
If not at goal in 3 months I— SU/GLN BTt eSS A
proceed to Dual Therapy If not at goal v A | ——
in 3 months
Triple Therapy .— If not at goal in

3 months proceed v Few adverse events and/or
to or intensify possible benefits

insulin therapy % !

* Order of medications represents a suggested hierarchy of usage;
length of line reflects strength of recommendation

Use with caution

W?;ROGRESSION BREaD | S EASE

COPYRIGHT © 2016 AACE MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WRITTEN PERMISSION FROM AACE.



START BASAL (Long-Acting Insulin)

A1C < 8% A1C > 8%

Insulin titration every 2-3 days
to reach glycemic goal:

Fixed regimen: Increase TDD by 2 U
Adjustable regimen:
FBG > 180 mg/dL: add 20% of TDD
FBG 140-180 mg/dL: add 10% of TDD
FBG 110-139 mg/dL: add 1 unit
If hypoglycemia, reduce TDD by:
BG < 70 mg/dL: 10% — 20%
BG < 40 mg/dL: 20% - 40%

Consider discontinuing or reducing sulfonylurea after
starting basal insulin (basal analogs preferred to NPH)

*Glycemic Goal:

<7% for most patients with T2D; fasting and premeal
BG < 110 mg/dL; absence of hypoglycemia
A1C and FBG targets may be adjusted based on patient’s

age, duration of diabetes, presence of comarbidities,
diabetic complications, and hypoglycemia risk

COPYRIGHT @ 2016 AACE MAY NOT BE REPRODUCED IN ANY FORM WITHOUT EXPRESS WRITTEN PERMISSION FROM AACE.

Glycemic
Control Not
at Goal*

Add
GLP-1 RA

Or SGLT-2i
Or DPP-4i

Basal Plus 1, Plus 2,

Plus 3

Begin prandial
insulin before
largest meal
|fnot at goal,
progress to
injections before
2 ot 3 meals

Start: 10% of basal
dose or 5 units

. 4

Basal Bolus

Begin prandial
insulin before
each meal

50% Basal /

50% Prandial
TOD 0.3-0.5 U/kg

Start: 50% of TDD
in three doses

before meals

. 4

Insulin titration every 2-3 days to reach glycemic goal:

Increase prandial dose by 10% or 1-2 units if 2-h postprandial
or next premeal glucose consistently > 140 mg/dL

If hypoglycemia, reduce TDD basal and/or prandial insulin by:

BG consistently < 70 mg/dL: 10% - 20%
Severe hypoglycemia (requiring assistance from another
person) or BG < 40 mg/dL: 20% - 40%




Comparison of 2015 ADA & AACE/ACE Medication
Recommendations for Type 2 DM
(GLP-1 RAs and SGLT?2 Inhibitors Place in Therapy)

ADA

[

Monotherapy
Metformin

'\

_|—> Dual therapy with
no preference

(Includes GLP-1 RAs

and SGLT2 inhibitors)

S

Triple therapy
(Includes GLP-1 RAs and

SGLT2 inhibitors)

AACE

{'

.

Monotherapy

1%t preference: metformin
2" preference: GLP-1 RAs
3" preference: SGLT2 inhibitors

N

L

Dual therapy
15t preference: GLP-1 RAs

2rd preference: SGLT2 inhibitor

Triple therapy
Similar to dual

recommendation
N
Insulin
GLP-1 RAs Insulin
in combo i g
" GLP-1 RAs or
“”‘itﬁsﬁﬁﬁa' SGLT2 inhibitors in
combo with basal
insulin
) R
AACE = American Association of Clinical Endocrinologists Diabetes Care. 2015: 38:140-149
Endocr Pract.2015;21:438-447. 8

ACE = American College of Endocrinology




GIT Brain

W Gastric emptying *Ape;tite .
AMAcid secretion ASatiety . - §
VGl motility *Energ\/ expenditlre

W¥Blood pressure

A\Heart rate
AMMyocardial contractility
GLP 1 A\Cardioprotection

y ... " GLP-1R AGONISTS .
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Effetti degli Inibitori del DPP-4 in pazienti con DM?2

Prevengono la degradazione del GLP-1 (-?
Migliorano la secrezione insulinica (-2
Riducono i livelli di glucagone (-?
Riducono la glicemia post-prandiale ¢~
Riducono la glicemia a digiuno 4>
Riducono ’HbA1c¢c ¢

Non ritardano lo svuotamento gastrico ®
Sono neutri sul peso &9

1. Herman GA, et al. J Clin Endocrinol Metab. 2006; 91:4612-4619; 2. Vella A, et al. Diabetes.
2007;56:1475-1480; 3. Aschner P, et al. Diabetes Care. 2006;29:2632-2637; 4. Pi-Sunyer FX, et
al. Diabetes Res Clin Pract. 2007;76:132-138; 5. Zerilli T and Pyon EY. Clin Ther.
2007:;29(12):2614-2634; 6. Bolli G, et al. Diabetes Obes Metab. 2008;10:82-90.
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DPP-4 Inhibitors

« Mechanism of action?

— Inhibits DPP-4 activity, thus increasing postprandial GLP-1 and GIP
concentrations

* Physiologic action?
— Increase insulin secretion
— Decrease glucagon secretion
» Modest glucose-lowering effect?
* HbA,, reduction by 0.5% to 0.9%?
* Weight-neutral®
- Efficacy: higher potency when combined with metformink
* No Gl adverse effectsb
 Dosing adjustments for renal dysfunction EXCEPT linagliptin®

a. Garber AJ, et al. Endocr Pract. 2013;19:1-48 3]
b. Deacon CF, Holst JJ. Expert Opin Pharmacother. 2013;14:2047-2058.[24]



Journal of Diabetes

REVIEW ARTICLE

Joumal of Ihabeies « (2013] sewse

Dipeptidyl peptidase-4 inhibitors: Multitarget drugs, not
only antidiabetes drugs
Yunjuan ZHAQ, Lin YANG, and Zhiguang ZHOU

Drapates Cantar, Inssituta of Metabelism and Endocrmotogy, The Secona Xiangya Hoespidal ana Key Laboraaty of Disberes immunoogy,
Ministry of Fducaten, Centtal South. University, Changshia, China

Correspondence

Zhguang Zhou, Midds Ren-Min Road
MNo.139, Changshe Hunan 210011, China.
Tel: #88 731 85222154

Fax +86 731 85267220
Email Zhoozg@hotmail com

Recevad 4 Decamber 2012; revised 25
Amrd 2013 accepted 10 May 2013

doc 10 311017530407 12063

Abstract

Dipeptidyl peptidase (DPP14 mhibitars are & new class of antidiabetic
agents thut reduce blood glucose by preventing the degradation of the
endogenous inceun  hormones  glucagon-like peptide-] and glucose-
dependent msulimotropic polypeptide. Protection by DPP-2 mhubitors of
E-cell function has been demonsdtrated in patients with type 2 didbetes.
Because DPP-4 is an enzymie widely expressed in humans. DPP-4 inhibitors
arc speculated 1o be multitarget agents. However. other potennal therapeu-
tic benefits of DPP-4 mhibntors remain unknown. Recently, same therapen-
tic effects of DPP-3 inhibitors, such ax immune regulation. cardiovascular
protection, and ant-mflammatory =ffects. have been observed. This article
provides a systemanc and comprehensive review of current rescarch mto the
newly found effocts und mechanism of sction of DPP-2 inhibitors in & thers-

peutic context,
Keyvwords:  snu-mflammatory, cardiovascular  protectuion, dipepudyl
peptidase—4 imhibitors, mmmunomodulatory.



What is there beyond glycemic control?

CV protection Neuroprotection Renoprotection

Extrapancreatic effects




Physiological Properties and Clinical Implications
DPPIV is highly expressed on endothelial and epithelial

cells, and Iymphoc es ™
in its soluble form.

Y It is also present in plasma
"DPPIV is involved in the regulatlon

of several important physiological processes:

Immune system
Inflammation

CNS

Endocrine functions

Bone marrow mobilization
Cancer growth

Cell adhesion .
Glucose hemostasis
Sepsis/severe infection

12.
13.

14.

10.
11.

. Hegan, M., et al., Adv. Exp. Med. Biol., 421,

109-116 (1997).

De Meester, et al., Inmunol. Today, 20, 367-373
(1999).

Kahne, T, etal,, Int. J. Mol. Med., 4, 3-15 (1999).
Durinx, C_, et al_, Eur. J. Biochem., 267, 5608-5613
(2000).

Gorrell, M.D_, Clinical Science, 108, 277-292
(2005).

Aertgeets, K., et al., Protein Sci., 13, 412-421
(2004).

Busek, P_, et al, Int. J. Biochem. Cell Bio., 36,
408-421 (2004).



Mannucci, E. et al

Hyperglycaemia increases Dipeptidyl
Peptidase IV activity in diabetes mellitus

CONCLUSIONS/INTERPRETATION:

Chronic hyperglycaemia induces a significant increase in DPP-1V
activity in type 1 and type 2 diabetes. This phenomenon could
contribute to the reduction in circulating active glucagon-like
peptide-1 and to the consequent postprandial hyperglycaemia in
type 2 diabetic patients with poor metabolic control .

Diabetologia 48: 1168-1172, 2005



Dipeptidyl peptidase-4 (DPP4) functions and structure

Cleavage
Substrate

Catalytic site:
AA630, 708, 740

Physiologic substrates:
GLP-1 SDF-1

GLP-2 PYY

GIP Substance P

Fibronectin binding
site: AA469-479

Pharmacologic

substrates:
BNP GM-CSF
ADA binding site: NPY GRP

AA281, 294,
340-343

Glucagon [IP-10
Eotaxin MIG

Epo MDC
RANTES

Extracellular domain: AA30-766

.......



Mechanisms by which dipeptidyl peptidase-4 (DPP4) modulates
immune response of relevance to cardiovascular disease

Inosine \
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GLP-1 GLP-1
36 7-36
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_ DPP-4inhibitors
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DPP-4 Inhibitors as Add-on Therapy to
Basal Insulin (With or Without Oral
Agents)

0.2
0.1

0 -
-0.1 -
-0.2 +
-0.3 -
-0.4 -
-0.5 -
-0.6 ~
-0.7 -
-0.8 -

Sitagliptin® Saxagliptin® Linagliptin® Alogliptind

n=305 n=312 n=304 n=151 n =618 n=129 n=130

n =617

Change in HbA,_, %

® Basal insulin + DPP-4 inhibitor @ Basal insulin + placebo

a. Vilsball T, et al. Diabetes Obes Metab. 2010;12:167-17712%: b. Barnett AH, et al. Curr Med Res
Opin. 2012;28:513-523[?%1: ¢c. TRADJENTA® Pl 2013[?7l: d. Rosenstock J, et al. Diabetes Obes
Metab. 2009;11:1145-1152.128
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Rationale for Combination of Basal Insulin plus a

GLP-1 Agonist

r Basal insulin analogues GLP-‘I receptor agonists

= Suppress hepatic glucose production | | * Differential impacts on both FPG,PPG
= Control nocturnal and FPG = Improve insulin release and sensitivity
D to insulin

= Improve B-cell function

= Weight re-gain ~1-3 kg M oy, o e
- = No independent increase in
= | ess hypoglycemia risk vs NPH hypoglycaemia

= Simple titration algorithms available = Weight loss ~1-3 kg

= Decrease gastric emptying

= Avoid clinical inertia . = Simple to use

Comple'mentary and potentially synergistic effects

Optimise HbA, . control, safely
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Insulin plus incretin: A glucose-lowering strategy for type
2-diabetes

Core tip: Incretin therapy (glucagon-like peptide-1 re-
ceptor agonists or dipeptidyl peptidase-4 inhibitors)
combined with insulin therapy is a glucose-lowering
: strategy in type 2 diabetes. The combination allows
Bo Ahren L :
a complementary mode of mechanistic action and, as
demonstrated in several clinical trials, is glucose-lower- m—
ing in association with limited risk for hypoglycemia and
Bo Ahrén, Department of Clinical Sciences Lund. Lund Univer- weiaght aain. The combination is a promisina strateav in
sity. 221 84 Lund. Sweden g g ’ ; , p - g - gy
Author contributions: Ahrén B designed and wrote the article. patients In Whom n.\et.:forml'n. with either incretin thera_-
Correspondence to: Dr. Bo Ahrén, Professor, Department py or basal insulin is insufficient for adequate glycemic
of Clinical Sciences Lund. Lund University. B11 BMC. 221 84 control. This article reviews the background and clinical
Lund. Sweden. bo.ahren@med.lu.se studies on this combination.




Canagliflozin Add-on to DPP-4 Inhibitors or
GLP-1 RAs With or Without Other OADs in T2DM

Change in HbA1lc in DPP-4 Subset Change in HbA1lc in GLP-1 RA Subset

- pBo ¥ CANA100mg 4 CANA300mg “9- PBO - CANA100mg A CANA 300 mg

Baseline Baseline

(%) 8.1 8.1 8.0 (%) 7.9 8.2 8.3
LSmean  Difference
change vs PBO LS mean Difference
0.4 0.10% sl change vs PBO
s T . ; =
N~ 07 ey == 4}* 4}
'.H.. § 0 ' -0.56% S 0 Eta
O 5 . % e
W E 0 & © -04 -1.00%
8 2—0.4 = a
= B.-os Sy T -0.83%
® E o5 _
3 g—o.s ® g 038
2 & 10 & & <10 | -1.06%
' v -0.89%
z -1.2 12 ; |

o

0 12 18
Time Point (weeks)

12 18
Time Point (weeks)

Proportion of subjects who achieved HbA1c <7.0%
in DPP-4 inhibitor subset:
21.8% (CANA 100 mg), 34.3% (CANA 300 mg), and
14.6% (PBO)

Proportion of subjects who achieved HbA1c
<7.0% in GLP-1 RA subset:
29.4% (CANA 100 mg), 34.5% (CANA 300 mg), and
6.9% (PBO)

Meininger GA, et al. EASD 2013. Poster presentation.



Dose-Related Effects of GLP-1

Physiologic Pharmacologic
GLP-1 Levels GLP-1 Levels

Total plasma GLP-1 concentration, pmol/L

0 20 40 60 80 100 120 140 160
L ) L )

T T
DPP-4-| GLP-1-RAs
: . | Satiety t Gl adverse effects
I gﬁ;’c';"gon + CViriskfactors | | Appetite (nausea, vomiting)
= | Plasma glucose ': Fwog‘;;‘?:zzz




Postprandial Plasma Levels of Exenatide
Exceeded Physiologic Levels of GLP-1

75 1

2-h Postprandial Plasma GLP-1
(pM)

50 1

25 1

0 Baseline
BN Exenatide
=9 sitagliptin

- 75

W
o

N
(4]
(Wd) epneusx3y ewseld y-Z

-0

Plasma GLP-1

Plasma Exenatide

Patients with T2DM; Evaluable population, =61 for all treatment groups; Mean * SE

2-week posttreatment concentration data
Defronzo RA, et al. Curr Med Res Coin. 2008,24(10):2843.2952



Summary of the Clinical Effects of Glucagon-like Peptide-1 (GLP-1) Receptor Agonists
and Dipeptidyl Peptidase-4 (DPP-4) Inhibitors.

DPP-4 Inhibitors (sitagliptin, alogliptin, GLP-1 Receptor Agonists (exenatide,

saxaglitpin, vildagliptin) liraglutide, taspoglutide)

* HbA;. reduction 0.5-1.0% * HbA;. reduction 0.6-1.5%

* Weight neutral » Significant and sustained weight loss

* Oral administration generally observed

» No significant Gl side effects * Injected therapy (once daily, twice daily,

* Low rates of hypoglycemia once weekly)

* Improved meal-related insulin » Gl side effects most common (nausea,
secretion, reduced glucagon release diarrhea particularly with initiation)

* Can reduce dose and use in renal <« Low rates of hypoglycemia

insufficiency * Multiple mechanisms of action
— 1 Insulin secretion, | glucagon release
— Reduced food intake, slowing of gastric
emptying
— Weight loss

Gl = gastrointestinal; HbA;. = hemoglobin A,¢; 1 = increased; | = decreased.



SOMMINISTRAZIONE DEL FARMACO E DISPOSITIVI

Una penna preriempita; ogni penna rilascia
0,6, 1,2 ¢ 1,8 mg?
Un ago di >32 gauge necessita di attacco
prima dell’uso?

Due penne preriempite (5 pg e 10 pg)!
L’ago (29-31 gauge) necessita di attacco prima
dell’uso!

Due penne preriempite; 30 mg (penna dorata)
0 50 mg (penna viola)3
Necessita di ricostituzione
L’ago necessita di attacco
prima dell’uso?

Polvere e siringa; necessita di ricostituzione’
Un ago di 23 gauge necessita di attacco prima dell’uso®

Due penne preriempite; ciascuna dose contiene 10 pg
(penna verde) o 20 pg (penna viola)*
L’ago (29-32 gauge) necessita di attacco
prima dell’uso*

Bydureon'Pen
evenalide exlendediekase
bl
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Dulaglutide Semi-finished Syringe (SFS)
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Needle Dulaglutide Prefilled Syringe (PFS)
Base Cap " o

Depiction of Dulaglutide Semi-finished Syringe (SFS), Single-Use
Pen (SUP) and Prefilled Syringe (PFS)



CARATTERISTICHE DELLA PENNA MONOUSO

»Pronta all’uso

»Dispositivo di piccole dimensioni

»Step per ’utilizzo: rimuovere il cappuccio, posizionare e sbloccare,
iniettare

»Fornisce conferma dell’avvenuta somministrazione di dose

»Processo di iniezione <5 secondi

»Dopo I'iniezione, 1’ago si retrae automaticamente

» Ago nascosto

Matfin G, et al. Presentato all’American Diabetes Association 74" Scientific Sessions;
® AgO di piCCOlO calibro 13-17 giugno, 2014 San Francisco, CA. Poster 122-LLB



Review of head-to-head comparisons of glucagon-like peptide-1 receptor agonists
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Dulaglutide 1.5 mg once weekly  ® Taspoglutide 10 mg once weekly ® Taspoglutide 20 mg once weekly



Review of head-to-head comparisons of glucagon-like peptide-1 receptor agonists
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Diabetes, Obesity and Metabolism
pages 317-332,29 DEC 2015 DOI: 10.1111/dom.12596



Differencesin GLP-1 and Plasma Glucose Concentrations
With Short- vs Continuous-Acting GLP-1 RAs

—— Short-acting GLP-1 RA
— Long- or continuous-acting GLP-1 RA

AN,

Breakfast Lunch Supper Bedtime Breakfast

Plasma GLP-1 Analog
Levels

Plasma Glucose
Levels




Choice of GLP-1 receptor agonist:
short acting versus long acting

The pharmacological profile and half-life of a GLP-1 receptor agonist
influences its effects on postprandial and basal (fasting) glycaemia

SHORT ACTING LONG ACTING
GLP-1 receptor agonists or GLP-1 receptor agonists
eg. Lixisenatide OD, Exenatide BD eg. Liraglutide OD, Exenatide QW

Effecton Effecton Effecton Effecton

FPG PPG FPG PPG

-~ "/-
\_ g
< y
.

FPG = fasting plasma glucose v
PPG = postprandial glucose

Fineman MS et al. Diabetes Obes Metab 2012;14:675-88



Tabella l. Elementi caratterizzanti exenatide O.W. rispetto il
b.i.d. (da Madsbad et al., 2011, mod.).
Riduzione dell'HbA,.: maggiore

Riduzione di FPG: maggiore

Riduzione di PPG: minore

Aumento dell’ insulina a digiuno: maggiore
Diminuzione di glucagone a digiuno: maggiore
Perdita di peso: equivalente

Effetto sullo svuotamento gastrico: diminuito
Nausea: diminuita

Ipoglicemia associata: diminuita

Madsbad S, Kielgast U, Asmar M, et al. An overview of once-weekly
glucagon-like peptide-1 receptor agonists--available efficacy and
safety data and perspectives for the future. Diabetes Obes Metab
2011;13:394-407.
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Five-Year Efficacy and Safety Data of Exenatide
Once Weekly: Long-term Results From the
DURATION-I| Randomized Clinical Trial

Carol H. Wysham, MD; Leigh A. MacConell, PhD; David G. Maggs, MD;
Ming Zhou, PhD; Peter S. Griffin, BA; and Michael E. Trautmann, MD

Abstract

Objective: To evaluate the 5-year efficacy and safety of once weekly exenatide.
Patients and Methods: The Diabetes Therapy Utilization: Researching Changes in A1C, Weight and
Other Factors Through Intervention with Exenatide Once Weekly (DURATION-1) randomized clinical
trial consisted of a 30-week controlled phase (2 mg of exenatide once weekly vs 10 pg of exenatide twice
daily) with an open-ended uncontrolled extension (once weekly exenatide only) in patients with type 2
diabetes mellitus on background glucose-lowering therapies (April 15, 2006. through February 21, 2012).
At week 30, patients initially receiving 10 pg of exenatide twice daily switched to 2 mg of exenatide once
weekly. Study end points included changes from baseline in hemoglobin A, , fasting plasma glucose,
weight, lipids, and blood pressure. Long-term safety data included adverse events, liver and renal function,
and heart rate.
Results: Of 258 extension-phase patients, 153 (59.3%) completed 5 years of treatment. Hemoglobin A,
levels were significantly and durably reduced from baseline (least-squares mean, —1.6%; 95% CI, —1.8%
to —1.4%; vs —1.9% for exenatide once weekly at week 30), and 65 (43.9%) of 148 patients achieved
hemoglobin A, levels of less than 7.0%. Significant improvements in fasting plasma glucose level (—28.8
mg/dL; 95% CI, —36.2 to —21.5 mg/dL), weight (—3.0 kg; 95% CI. —4.6 to —1.3 kg), lipids, and diastolic
blood pressure were observed, with minimal heart rate increase. Frequencies of nausea and injection-site
reactions or nodules were decreased vs the initial 30-week controlled phase. Minor hypoglycemia occurred
predominantly with sulfonylurea use, and no major hypoglycemia or new safety signals were observed.
Conclusion: Long-term once weekly exenatide treatment was generally well tolerated with sustained
glycemic improvement, weight reduction, and improved markers of cardiovascular risk in patients with
type 2 diabetes.
Trial Registration: clinicalirials gov Identifier: NCT00308139

© 2015 Mayo Foundation for Medical Education and Research ® Mayo Clin Proc. 2015:90(3).356-3465




DURATION-1 Extension: Efficacy and Tolerability of Exenatide Once
Weekly (QW) Over 6 Years in Patients with T2DM

Figure 2. Change in A1C over time (LOCF) in the 6-year completer population (N=127  Figure 4. Change in FPG over time (LOCF) in the 6-year completer population (N=127
at all timepoints) at all timepoints)

-0.51
-1.01

-1.51

LS mean * SE change In A1C (%)

-2.07

LS mean * SE change In FPG (mg/dL)

=25 T T T T T 1 -60 T T T T T 1
Baseline Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Baseline Year 1 Year 2 Year 3 Year 4 Year5 Year 6
Absolute values (%) 8.15 6.49 6.81 6.90 6.84 7.03 7.10  Absolute values (mg/dL) 166.1 121.5 1254 1271 130.0 134.7 142.8
LOCF, last observation carried forward; LS, least squares; SE, standard error. FPG, fasting plasma glucose; LOCF, last observation carried forward; LS, least squares; SE, standard error.
*P<0.05 for change from baseline. *P<0.05 for change from baseline.

*  Glycemic parameters (A1C and FPG) and body weight were all significantly reduced from baseline with
exenatide QW over 6 years (P<0.05)

*  Almost half of all patients achieved the ADA-recommended A1C target <7.0% at 6 years

* No major hypoglycemia was reported; most minor hypoglycemia occurred with concomitant sulfonylurea
treatment

* Nausea, which was the most common adverse event in the first 30 weeks of
DURATION-1, decreased over time

Henry R, et al. ADA Scientific Sessions 2014; Sat., June 14 11:30 — 1:30PM, Poster 964-P






GLP-1 Receptor Agonists:
Cardiometabolic Effects

SBP, DBP, LDL, TG,
GLP-1 Agent mmHg mm Hg mg/dL mg/dL
Exenatide
twice daily $ 0-94 $0-27 g 12 P16-44
:;g:;"“t'de $20-67 $0-17 $8-17 $16-34
Exenatide & 47 8 17 5 & 25
once weekly ' ' 9

Blonde L, et al™¥; Drucker DJ, et ali?”); Kionoff DC, et al*¥; Apovian CM, et al*®; Zinman B, et all*,
Buse JB, et al*®l; Bergenstal RM, et all*'l; Verge D, et al.i*%



Weight Loss, Metabolic, and Other
Health Benefits

T2DM prevention; with T2DM - better glycemic control/
medication reduction; improvement in urinary stress
incontinence, mobility, joint pain, weight-related quality of life;
improvements in CVD risk factors (HDL-C, triglycerides, BP)

Previous improvements; improvements in sleep apnea; T2DM remission

Previous improvements; reductions in CVD events; reductions in all
cause mortality and reduction in cancer risk (with surgical weight loss)

Blackburn G. Obes Res. 1995;3(suppl 2):211s-216s.
Foster GD, et al. Arch Intern Med. 2009;169:1619-1626.
Greg EW, et al. JAMA. 2012;308:2489-2496.

Sjostrom L, et al. J Intern Med.2013;273:219-234.
Christou NV,et al. Surg Obes Relat Dis. 2008;4:691-695
Wing RR, et al. J Urol. 2010;184:1005-1010.



Liraglutide Approval for Weight
Management

* FDA approval: 23 December, 2014
 EMA approval: 22 January, 2015
* Health Canada approval: 26 February, 2015

* Indicated as an adjunct to diet and exercise to help manage
weight in adults who are:

— Obese (30 kg/m2 or greater)

— Overweight (have a BMI between 27 and 30 kg/m2) and have weight-
related complications such as diabetes, abnormally high levels of fats
in the blood, high blood pressure, or obstructive sleep apnea

http://www.ema.europa.eu/ema/



SCALE Obesity and Prediabetes: Effect
of Liraglutide on Weight at 56 Weeks

P <.001

0l P<.001

. -

27%

Change in % of body Loss of 2 5% body Loss of > 10% body

weight weight

P<.001

10%

weight

M Liraglutide 3 mg (N=2437)

O Placebo (N=1225)

Pi-Sunyer X, et al. N Engl J Med. 2015;373:11-22.
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La Farmacoeconomia si propone di

Aiutare a selezionare i farmaci
correlando il beneficio al costo

non ridurre contempora-
neamente il livello del/as-
sistenza ferapeutica

tener presente che il farmaco non e solo
un costo, ma anche un investimento di
carattere socio-economico
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Valutazione dell’efficacia clinica
di un medicamento

I'..a

s

Mediante sperimentazioni cliniche controllate
(RCT) che confrontano il farmaco innovativo
con un altro di riferimento o con il placebo

mm) Efficacy

Efficacy:

Valutazione dell’efficacia clinica registrata
su pazienti (campione di popolazione)
arruolati in una sperimentazione clinica



Studi sulla popolazione
- Effectiveness

Effectiveness:

Valutazione dell’efficacia clinica registrata
su popolazione nelle normali condizioni di
impiego



CRITERI PER LA VALUTAZIONE
EFFICACY - EFFECTIVENESS
Outcome

 TARGET SECONDARI e« TARGET PRIMARI
(Surrogate endpoints) (Hard endopoints)

— normalizzazione di un — prolungamento della vita
parametro coinvolto nel

processo fisiopatologico

— miglioramento della
qualita di vita

di una malattia - L

— prevenzione o riduzione

dell’incidenza di uno
— Es.: l Px Arteriosa specifico esito

| Aggr. Piastrinica patologico

.
Gli Outcomes sono gli esiti

o le conseguenze cliniche
2 di una terapia J




Tipi di Outcome

prolungamento della vita

miglioramento della qualita di vita

prevenzione / riduzione
di un’esito patologico

normalizzazione di un parametro
indicatore di una malattia




Esempi di outcome:

anni di vita guadagnati

riduzione attacchi epilettici

giorni liberi da attacchi
asmatici

diminuzione di complicanze

e




Evaluation of the long-term cost-effectiveness of
liraglutide therapy for patients with type 2 diabetes

2016 Feb;19(2):121-34

Ronan Roussel,
Abstract

Objectives:

The present study aimed to compare the projected long-term clinical and cost implications associated with
liraglutide, sitagliptin and glimepiride in patients with type 2 diabetes mellitus failing to achieve glycemic
control on metformin monotherapy in France.

Methods:

Clinical input data for the modeling analysis were taken from two randomized, controlled trials (LIRA-DPP4
and LEAD-2). Long-term ( patient lifetime) projections of clinical outcomes and direct costs (2013 Euros;E)
were made using a validated computer simulation model of type 2 diabetes. Costs were taken from
published France-specific sources. Future costs and clinical benefits were discounted at 3% annually.
Sensitivity analyses were performed.

Results:

Liraglutide was associated with an increase in quality-adjusted life expectancy of 0.25 quality-adjusted life
years (QALYs) and an increase in mean direct healthcare costs of E 2558 per patient compared with
sitagliptin. In the comparison with glimepiride, liraglutide was associated with an increase in quality-
adjusted life expectancy of 0.23 QALYs and an increase in direct costs of E 4695. Based on these
estimates, liraglutide was associated with an incremental cost-effectiveness ratio (ICER) of E 10,275
per QALY gained vs sitagliptin and E 20,709 per QALY gained vs glimepiride in France.

Conclusion:
Calculated ICERs for both comparisons fell below the commonly quoted willingness-to-pay threshold of E

30,000 per QALY gained. Therefore, liraglutide is likely to be cost-effective vs sitagliptin and glimepiride
from a healthcare payer perspective in France.



Mean direct cost over patient lifetimes (EUR)

Mean direct costs associated with liraglutide 1.2
and sitagliptin over patient lifetimes.
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Mean direct costs associated with liraglutide 1.2 mg and glimepiride
over patient lifetimes; QALY's, quality-adjusted life years.

#5090 T EyR 41,481
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Liraglutide vs sitagliptin: Cost-effectiveness scatterplot for the
probabilistic sensitivity analyses. QALY, quality-adjusted life year.

Incremental costs (EUR)

15,000

7 Definition of Scatter Plot
A scatter plot 1s a graph made by
plotting ordered pairs in a coordinate

plane to show the correlation between
two sets of data
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Incremental costs (EUR)

Liraglutide vs glimepiride: Cost-effectiveness scatterplot for the
probabilistic sensitivity analyses. QALY, quality-adjusted life year.
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Liraglutide vs sitagliptin: Cost-effectiveness acceptability curve for
the probabilistic sensitivity analysis. QALY, quality-adjusted life year.
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Liraglutide vs glimepiride: Cost-effectiveness acceptability curve for
the probabilistic sensitivity analysis. QALY, quality-adjusted life year.
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Cost Effectiveness of Dipeptidyl Peptidase-4 Inhibitors for Type 2
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Key Points for Decision Makers

Dipeptidyl peptidase-4 (DPP-4) inhibitors are a new
class of antidiabetic drugs used to treat type 2
diabetes mellitus, which is the most common form of
diabetes and one of the key risk factors for
cardiovascular disease and mortality.

In patients with type 2 diabetes who do not achieve
glycemic targets with antidiabetic monotherapy, add-
on treatment with DPP-4 inhibitors may represent a
cost-effective option compared with sulfonylureas
and insulin.

Whether add-on DPP-4 inhibitor therapy is cost-
effective compared with thiazolidinediones remains
uncertain.

DPP-4 inhibitors may be an attractive treatment
option from a payer perspective. High-quality cost-
cffectiveness analyses that utilize long-term follow-
up data and have no conflicts of interests are still
needed.






