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Efecto incretina en DM tipo 2

Increase in plasma concentrations of insulin (top)

and c-peptide (bottom) for type 2 diabetic patient: G| P-] concentrations (top) and GIP concentrations
and healthy subjects after ingestion of a mixed

Plasma glucose concentrations during the 180 min breakfast meal (bottom) using NH2-terminal assays

period after meal ingestion
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Inh. DPP4 vs. Analogos GLP-1

Inh DPP4

Estimulacion secrecion insulina
postprandial

Inhibicidon secreciéon de glucagon

Analogos GLP-1

e Estimulacion secrecion insulina
postprandial
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Figure 1. Mean (s.e.) postprandial plasma glucose concentration duringa
standard meal at baseline and after treatment with exenatide or sitagliptin.
Exenatide was administered at T = —15 min. Sitagliptin was administered
at T=—30 min. Standardized meal was given at T = 0 min. Adapted from

De Fronzo RA. Curr Med Res Opin. 2008; 14:2943



Inh. DPP4 vs. Analogos GLP-1

Inh DPP4

e Estimulacion secrecion insulina

postprandial

* Inhibicidn secrecion de glucagdn

Ingesta caldrica
+ 130 cal/d vs.-134 cal/d

Peso
NS vs. -2-3 Kg

Descenso HbAlc
0.74% vs. 0.9a1.0%

Analogos GLP-1

Postprandial Glucose (mmolJ/L)
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Figure 1. Mean (s.e.) postprandial plasma glucose concentration duringa
standard meal at baseline and after treatment with exenatide or sitagliptin.
Exenatide was administered at T = —15 min. Sitagliptin was administered
at T=—30 min. Standardized meal was given at T = 0 min. Adapted from

De Fronzo RA. Curr Med Res Opin. 2008; 14:2943



Agonistas GLP-1

Accidn corta Accion Larga (Andlogos GLP-1)
Derivados de Exendina-4 Derivados de GLP-1 humano

e Liraglutida
e Exenatida
- T1/2 = 13 h.
- T1/2 =< 2'4 h.
e Lixisenatida e Exenatida LAR
— Ty, = 2-6 h. — Ty = 2sem.

— Afinidad R x4



Analogos GLP-1

Accion corta Accion larga

Derivados de Exendina-4 Derivados de GLP-1

EFECTO PRANDIAL EFECTO BASAL

Exenatida, Lixisenatida Liraglutida, Exenatida LAR, Albiglutida

Efecto sobre la Efecto sobre la

Efecto sobre la Efecto sobre la G PA G P P
GPA GPP

~

GPA = glucosa plasmatica en ayunas; GPP = glucosa plasmatica postprandial

Fineman MS, et al. Diabetes Obes Metab. 2012;14(8):675-688.



Contribucion GBA y GPP sobre HbAlc

Contribution (%)

Figure 3—Relative contributions of post-
prandial (L]) and fasting (W) hyperglycemia
(%) to the overall diurnal hyperglycemia
over quintiles of HbA, . a, significant differ-
ence was observed between fasting and post-
1 2 3 4 5 prandial plasma glucose (paired t test); b,
(<7.3) (7.3-8.4) (8.5-9.2) (8.3-10.2) (>10.2)  significantly different from all other quintiles
o (ANOVA); c, significantly different from
HbA ¢ quintiles quintile 5 (ANOVA).

Monnier L. Diabetes Care. 2003;26:881-5



Algoritmo Tratamiento
Diabetes Mellitus Tipo 2
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Lixisenatida
Diabetes Mellitus tipo 2 (corta evolucion)

Efficacy and safety of lixisenatide (GetGoal-M)

A 828 =@= Placaba (=170
=@ Lixisenalide moming injection (n=255)
= & = Lixisenatide evening injection (n=258)
8.0 (64)
B .
“ 78(62)1
E & 7.7% (61 mmol/mol)
=
e 76(80) {
Iable 1—Demographic and baseline charaderistics (saf ety population) E
» T4(5M)1
g 4 7.3% (56 mmol/mol)
Lixsenatide Lixisenatide ; — & 7.2% (55 mmol/ml)
morning evening Combined : ‘
injection injection pla;r.txr 759 4
Demographic variable (n=255) (n =259) (n=170)
Sex (maleffernale), % I8 4/61.6 44.7/553 47 6/52.4 A 4 52 T e
Race (Caucasian/Black/Asianfother), % B86.72.78.6/2.0 BO4/247804 91.22.4/6.5/0 Troatment time (weoks) o)
Age, years 54.5 9.2 548 * 10.4 55.0 =94
Duration of disbetes, years 62 +53 62+*54 50+ 47 A Placebo (n=64)  WLixisenatide (n=200)
Weight, kg 00.1 + 210 800 * 20.7 0.4 * 20.1 0
BMI, kg/m® 332 + 6.9 325%+58 3B1*65
HbA,., % 80209 81=09 81%09 -14
HbA,., mmol/mol 6408 65 +908 65+08 )
FPG, mmol/ 94+22 93+ 23 95+ 23 -2
i = £ -25,2mg/dL ..,
Duration of maformin use, years 3. 7%33 37T +39 3.3+ 35 o
Daily metformin dose, mg 1,969 * 447 1,943 = 406 2001 = 440 o3
]
Data are presented as mean *+ SD unless or herwise indicated _g-d
[*]
E
L]
s
w
=1
L]
=59
-7 -106,3 mg/dL

P < 0.0001

BO AHREN. Diabetes Care. 2013 Sep;36(9):2543-50



Lixisenatida
DM tipo 2 (corta evolucion)

Table 2—Adverse cvents

Lixisenatide Lixisenatide Combined
morning injection  evening injection placebo
I'ype of AE (n=25%) (n = 255) (n=170)
Any AE n (%) 177 (69.4) 177 (69.4) 102 (60.0)
Any serious AE, n (%) 5(2.0) 8(3.1) 2(1.2)
Death 0 0 0
Discontinuation due to AE, n (%) 18 (7.1) 14 (5.5) 2(1.2)
Gastrointestinal disorders (any), n (%) 93 (36.5) 105 (41.2) 44 (259)
Nausea, n (%) 58 (22.7) 54(21.2) 13(7.6)
Vomiting, n (%) 24 (9.4) 34 (13.3) 5(2.9)
Diarrhea n (%) 27 (10.6) 27 (10.6) 15 (8.8)
Sym ptomatic hypoglycemia®, n (%) 6(2.49) 13(5.1) 1 (0.6)
Severe hypoglycermiat 0 0 0

BO AHREN. Diabetes Care. 2013 Sep;36(9):2543-50



Lixisenatida vs. Exenatida

Estudio de No-inferioridad

El limite superior (IC 95%) de Diferencia de HbA1lc se fijé en < 0.4%

Table 1—Demographic and baseline characteristics (safety population)

Lixisenatide 20 pg QD Exenatide 10 pg BID All
Demographic vanahble (n=318) (n=316) (n=634)
Maleffemale, % 47.5/525 50.2/90 8 53.3/46.7
Caucasian/Black/Asian/other race, % 03.172.509/3.5 02.4/3.2/1.3/3.2 02.72.81.1/33
Age (years), mean * SD 57.3 + 9.2 57.6 + 10.7 57.4 £ 09
Duration of disbetes (years), mean = SD 68=*55 68 %49 6852
Weight, mean * SD (kg) 040 % 196 96.1 225 95.0 = 21.13
BMI [kgi‘m}}. mean * SD 33.7+863 335+ 65 33664
HbA,. (%), mean * SD B03 =08 802+08 802208
FPG, mg/dl (mean £ SD, mmol) 072200746 = 36.0) 07x23(17146 =414 07 x21(174.6 = 37.8)
PAGEQOL 1otal score 0.59 £ 0.7 0.56 = 0.7 0.58 = 0.7
Daily metformin dose (mg), mean £ SD 2,020 = 450 2,058 = 453 2,030 * 456

BID, rtwice daly, PAGI-QOL, Patient Assesament of Upper Gastroinesninal Disorders—Quality of Lile; QD, once daily.

ROSENSTOCK J. Diabetes Care 2013; Oct;36(10):2945-51



Lixisenatida vs. Exenatida

>

HbA,_ (%) + SE

Mean FPG (mmol/L) £ SE

8.2 -&- Lixisenatide 20 pg QD (n = 315 at baseline)
8.0 -+ Exenatide 10 g BID (n = 315 at baseline)
7.8+
7.6
7.4+ !
7.21 N —&-0.80%
7.0+ T % =0.95%
6.8+
66 v - v v - )
Baseline 4 8 12 16 20 24(LOCF)
Week
10.0+4
‘ === Lixisenatide 20 ug QD (n = 315 at baseline)
8.5- \ +- Exenatide 10 pg BID (n = 315 at baseline)
9.0
23,4 mg/dL
8.5 _5-1.30 mmoliL
) —4 =1.49 mmoliL
8.0- ~~ 27 mg/dL
7.54
70 . - . - - .
Baseline 4 8 12 16 20 24(LOCF)

Week

Table 2—Safety profile during the 2f-week, double-blind treatment period

Lixisenatide 20 pg QD Exenatide 10 pg BID

AEN (%) (n=318) (n =316)
Any AE 221 (69.5) 28(722)
Any serious AE 9(28) 7(22)
Death 1(03) 1(0.3)
AElwhnglod.iscmnnuaion 33(10.4) 41 (13.0
Gastrointestinal disorders (any) 137 (43.1) 160 (50.6)
Preferred AE term (=10% in either group)

Nausea 78 (24.5) 111 (35.1)

Vomiting 32(10.1) 42(133)

Diarrhea 33(104) 42(133)

Symptomatic hypoglycemia 8(2.5), 8 events 25 (7.9), 48 events

Severe hy poglycemia 0 0

BID, twice daily, QD, once datly

CONCLUSIONS—Add-on lixisenatide once dailyintype 2 diabetes inadequately controlled
with metformin demonstrated noninferior improvements in HbA, ., with slightly bwer mean
weight loss, lower incidence of hypoglycemia, and better gastrointestinal tolembility compared
with exenatide twice daily

ROSENSTOCK J. Diabetes Care 2013; Oct;36(10):2945-51



Analogos GLP-1* + Insulina Basal

e ) escenarios:

e Metformina+ Analogo GLP-1 + Insulina basal

e Metformina + Insulina basal + Analogo GLP-1

*Exenatida, Lixisenatida, Liraglutida



Revision Sistematica

Analogos GLP-1+ Insulina

Table | Characteristics of trials included i the systeratic review

Parasmetar References
Amolds ot al™ Faddle et al~ Buse et al” Morrow et al' Semno ot ali:

Deopn R OL PG SC R DEPC. PG R D& PC, PG MC oL CO R D8 PC. PG MC
4 wnghs 4 weeks 30 weahs 36 days 24 wosks
n-48 n=-34 n=159 n=13 n=311

Ags (yaars) L7 § 55 50 50 58

Maka (%) 5] MR 57 N MR

Racs, whits (%) MNR MNR i | ™ 0

Drabete: durason (years) [ ¥ 12 7 (14

Body maz mdax (xgr) n n b n ~

Bazslins PG (mmoll) i3 MNR il 97 77

Baselng Ale (%) al 18 24 B3 BS

IntervanTon Glarpne (042 wkg) + Maciormin + Ghargne + Liraglutde (1.8 + Basal nsulin £ 5L +
rmasformin + wantde (5-10 g BD) + axenatide (10 g BiD) £ datamir (0.5 whg) £ Inczananids (20 ug GO)
axaratide (5-10 g BID) glarpne {0.50 w'kg) matiormn and'or PO matirmin

Comtroi Glarpne (038 why) + Mesdormin + Ghrping 1 Lingunda (1 B mg) : madormin Eanal msuimn = 5L +
rrsforTTn + placebo + placsbo 2 placabo
smgipon (100 mg QO garpinae {054 'y maticrmin and'or PO
Glarpne (042 whg + Dstamir 05 whg) 4
mscformin matiormin

Sequenca FeneTInoe Mo Mo Yas A Mo

Concaalmaene of aloction Mo Mo 2] MNa MNo

Slndng Mg Yaz Yas Mo Yas

Incomplate cutrome dan Mo MNo Mo Mo Mo

Selectvs outcoms reporting Na Mo Vas ] Mo

Abbreviations BID. c=ice sty 00, cromsower, DB, doubls Sind MIC multcester = sumber, NE, not recored NA, sot cloble; 0L coer bel PC canslel orous M0, sociexzone; B andomimd: 50 ande caster; U, wmix

GO, omew duibr

Berlie H. Diabetes, Metabolic Syndrome and Obesity, Targets and Therapy 212:5:165



Analogo GLP-1+Insulina Basal
DM tipo 2 fase avanzada

Buse et al Seino et al
N= 259 N=311
Met+Glar+Placebo vs. SU+Insulina basal+Placebo vs

Met+Glar+Exenatida SU+Insulina Basal+Lixisenatida

Reduccion HbAlc (%) -1.04% vs. — 1.74% +0.11% vs. -0.77%
HbAlc < 7% 35% vs. 60% 5.2% vs. 35.6%
HbAlc <6.5% 12% vs. 40% 1.3% vs. 17.8%
Incremento dosis insulina 20 u/dia vs. 13 u/dia

Reduccion GBA (mg/dL) 27 vs. 29 4.5vs.7.5
Reduccion GPP 2 h. (mg/dL) 31 wvs. 32 10 vs. 140
Reduccion peso (Kg) -1.1 vs.-1.8 +0.06 vs. - 0.38
TAS y TAD (Diferencia) -4.4 mmHg y — 3.4 mmHg

Frecuencia cardiaca +3.0lpm

Buse JB. Ann Intern Med. 2011;154:103 . Seino Y. Diab Obes Metab. 2012; 14:910



Lixisenatida
Resumen

Agonista GLP-1 pacientes con DM2 e IMC> 30 Kg/m?2
Diabetes tipo 2, corta y larga evolucion

Control de glucemia prandial

Dosis 10 ug/d sc x 2 semanas—> 20 ug/d

Descenso HbAlc ~ 1%

Insuficiencia renal 30-50 ml/min (datos limitados)
Insuficiencia renal < 30 ml/min (no usar)

Efectos adversos Gl, pancreatitis, Ca medular tiroides
No interacciones significativas



