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ILETIN / INSULIN

FG Banting CH Best JB Collip JIR Macleod
(1891:1941) (18991978) (18921965) (18761935)

/

Collip, unhappy, returned to Edmonton. Best was appointed Director of
Insulin Production.

On January 23, 1923, an American patent on both insulin and Tor ont o
method was awarded..Lilly agreed that the word i n s wduld rb® the
generic name.

Walden, a chemist from Lilly, evolved a method of purification by isoelectric
fractionation which allowed large-scale production.

Early in 1923 the supply of insulin was adequate to meet the requirements of
various institutions selected for its clinical use.

(Murray I. The search for insulin. Scotish Medical Journal 1969;14:28195)
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Fisiopatologia de la Diabetes tipo 2 N
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Modificacion del avance de la enfermedad =
mediante el tratamiento vllw
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OBJETIVOS METABOLICOS EN EL
TRATAMIENTO DE LA DIABETES TIPO 2
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2012
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S/METABOLISM RESEARCH AND REVIEWS REVIEW ARTICLE
s Metab Res Rev 2014; 30: 104-119.
Published online in Wiley Online Library (wileyonlinelibrary.com) DOI: 10.1002/dmrr.2469

Basal insulin analogues in the management of
diabetes mellitus: what progress have we made?

David R. Owens'* Summary

Glenn Matfin®

Louis Monnier® Insulin remains the most effective and consistent means of controlling blood
glucose levels in diabetes. Since 1946, neutral protamine Hagedorn (NPH)

'Diabetes Research Group has been the predominant basal insulin in clinical use. However, absorption

Currncen [Inivercity Swanee . . . . . . .
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GLARGINA U 3000 vl

Glargina U 300 es una nueva
formulacion que contiene insulina
glargina en una concentracion de
300 U/ ml en lugar de la habitual 100
U/ ml, lo que altera sus propiedades
farmacocinéticas y s s
farmacodinamicas oot s
smaller surface
area to produce

more gradual and
prolonged release

Tras lainyeccion subcutanea, U300  [iaisyim
forma un deposito subcutaneo
compacto con una menor area de
superficie para producir una
liberacion mas gradual y
prolongada en comparacion con
Insulina glargina

Lantus®




recombinant insulin analog

La farmacocinética / perfil dinamico de U300 es
dependiente de la dosis, y el control de la
glucosa fue evidente hasta a 36 h después de la

inyeccion



En mayo de 2014, un expediente de autorizacion de
comercializacion fue aceptada por la EMA, y, en julio
de 2014, la FDA aceptado una solicitud de nuevo

farmaco para U 300,

U300 muestra un perfil mas plano que U100, con
menor variacion intra-individual.
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New ]:nsu]ln G-]_arg]_ne 800 UﬂltS/mL Hannele Yki-Jdrvinen,*

Richard Bergenstal,” Monika Ziemen,’

Versus Glargine 100 Units/mlL orek Wrdeck, loabe) Muchlen:
in People With Type 2 Diabetes — giowsen o i o veeref e
Using Oral Agents and Basal

Insulin: Glucose Control and

Hypoglycemia in a 6-Month

Randomized Controlled Trial

(EDITION 2)

October 21, 2014



OBJECTIVE

To compare the efficacy and safety of new insulin glargine 300 units/mL (Gla-300)

with glargine 100 units/mL (Gla-100) in people with type 2 diabetes using basal
insulin (=42 units/day) plus oral antihyperglycemic drugs (OADs).

RESEARCH DESIGN AND METHODS

EDITION 2 was a multicenter, open-label, two-arm study. Adults receiving basal
insulin plus OADs were randomized to Gla-300 or Gla-100 once daily for 6 months.
The primary end point was change in HbA;.. The main secondary end point was
percentage of participants with one or more nocturnal confirmed (£3.9 mmol/L
[€£70 mg/dL]) or severe hypoglycemic event from week 9 to month 6.




Table 1—Baseline demographics (randomized population)

Gla-300
n =404

Gla-100
n =407

Age, years
Gender (male), n (%)
Ethnic group, n (%)
Caucasian
Black

Asian/Oriental
Other

Body weight, kg

BMI, kg/m*

Duration of diabetes, years

Duration of basal insulin treatment, years

Previous basal insulin dose
units/kg/day
units/day
Previous basal insulin, n (%)
Insulin glargine
MPH
Previous basal insulin injections, n (%)
Once daily
Twice daily
Maore than twice daily
Prior use of insulin glargine, n (%)
0AD treatment®, n (%)
Biguanides
Dipeptidyl peptidase 4 inhibitors
Sulfonylureas
Thiazolidinediones
Combinations of OADs
Other

HbA,.
%

mmaol/mol

57.9(9.1)
187 (46.3)

378 (93.8)
20 (5.0)
31(0.7)
31(0.7)

98.7 (22.3)

34.8 (6.6)

12.7 (7.1)

3.78 (3.73)

0.66 (0.22)
64.07 (25.59)

301 (74.9)
101 (25.1)

315 (78.4)
83 (20.6)
4(1.0)

304 (75.2)

383 (94.8)
31(7.7)
8 (2.0)
6(1.5)
5(1.2)
11(2.7)

8.26 (0.86)
66.8 (9.4)

£8.5(9.2)
185 (45.5)

383 (94.1)
16 (3.9)
717
1(0.2)

98.0 (20.8)

34.8 (6.1)

12.5 (7.0)

3.83 (3.34)

0.68 (0.25)
65.69 (26.14)

332 (82.8)
69 (17.2)

322 (80.1)
76 (18.9)
4(1.0)

337 (82.8)

381 (93.6)
51(12.5)
2 (0.5)
14 (3.4)
10 (2.5)
16 (3.9)

8.22 (0.77)
66.3 (8.4)
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En los ensayos clinicos EDITION, los pacientes que recibieron U300
tuvieron menos eventos hipoglucémicos que los del U100
grupos. El meta-analisis de EDICION 1, 2 y 3 demostrado

gue la frecuencia de pacientes que tenian al menos un

evento hipoglucémico en cualquier momento era de
aproximadamente 6% mas bajos en el grupo U300

Para hipoglucemia nocturna, que es de especial

interes debido a la ausencia de factores de confusion

tales como laingesta de hidratos de carbono, las dosis de insulina
en bolo y actividad fisica la diferencia entre U300 y U100 fue mayor
Por lo tanto, U300 grupo se considera que es superior a U100 con
respecto a la hipoglucemia.



% of patients with at least one severe hypoglycemic eve

EDITION 4 EDITION JP1 EDITION 1 EDITION 2 EDITION 3 EDITION 1,2 EDITION JP2
and 3

At any time of the day (24 h)

Figure 2. Frequency of patients who reported at least one severe hypoglycaemic event from baseline to month 6
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El desarrollo de nuevos analogos de insulina basal de accion
prolongada, incluyendo U300, degludec insulinay PEGIispro,
refleja la necesidad de productos que se asocian con una menor
variabilidad , y un reducido niumero de eventos hipoglucémicos.

Se cree que estas desventajas se puede superar mediante el
disefio de analogos que son optimamente absorbida, de tal
manera que el perfil PK es planay prolongada,



LIXESENATIDE



El efecto incretina
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Sintesis y secresion de incretinas.

GLR 1 and GIP

Células K 1 Tracto Gl préoximal
(duodeno y yeyuno)

Células L 1 Tracto Gl distal
(iledn y colon)

Proglucagetr GLP-1— GLP-1 (7-36)NH,

Gl = Gastrointestinal
GLP-1 = glucagon-like peptide 1

GIP = glucose-dependent insulinotropic
polypeptide
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Patrones de Hormonas que regulan -
la glucosa plasmatica y la ingesta de NI
alimentos

Meal

‘1 Insulin
Amylin

It's not just insulin !

Ghrelin
\ ; Glucagon
0 1 2 3 4 5 6

Hours after beginning a meal

Toft-Neilsen M-B et al. J Clin Endocrinol Metab 2001:86: 3717-3723
Cummings DE et al. Diabetes 2001;50: 1714-1719



Acciones del GLP -1 vl

Pancreas CNS
Sintesis y secrecion de insulina - Saciedad
®Secrecion de glucagon ®Ingesta de alimentos
- Secrecion de somatostatina - Proliferacion de las células
- Expresion de genes que modifican nerviosas y la neogénesis
la funcién de la célulab -.Aprendizajey memoria
- Proliferacion y neogénesis de la célulab - Sobrevida de las célu

- Sobrevida de la célula b

Estomago / Intestino Higado / Tejido adiposo / Musculo Corazon
® Vaciamiento - Sintesis de glucoégeno Cardioproteccion
gastrico - Lipogénesis (funcion / estructura)

® Motilidad intestinal

Best Practice& Research Clinical Endocrinology & Metabolism 2004; 18: 531



VIAS PARA MEJORAR LA
ESTIMULACION DEL RECEPTOR DE
INSULINA

Infusion Cronica de GLP1
Inhibidores DPP4

Agonistas de GLP1 de accion caita:
Agosnistasle GLP 1 de accion larga:

Agonistas de accion Intermedia.



EFECTOS DE LOS AGENTES GLP1
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Agonistas Inhibores DPP 4

Potencia la secrecion + + +
de insulina

Suprime Glucagon ++ +
Reduce la ingesta ++ +
calorica

Vaciamiento gastrico + O ++ +

lento



LIXESENATIDE: Nuevo Agonista

e
receptor GLP1. :
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48 Countries
806 sites
(75 to 150 sites/study)

9 studlies, 3845 patients
North America
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Ventajas de LIXESENATIDE vs/ limitantes >

hipoglicemiantes orales.

Riesgo de hipoglicemia £

AVEOQOO010

Inadecuado control glicemia post-prandizilg
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7/
‘/@ ‘
Aumento de peso

Eventos adversos especificos (insf. cardiaca,
acidosis lactica, ¢€)
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La disminucion de la HbA :
es dosis dependiente vl

—— =0 N E - e ——

. n:

-0.18

|

'0.47 _0.50

p=0.0056 -4 0033

-0.65
-0.69 p<0.0001
p<0.0001

-0.76 -0.75

-0.78 <0.0001
p<0.0001 5<0.0001 p

-0.87
p<0.0001

Baseline mean HbA,.: 7.55%




LIXESENATIDE 20 & 30
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La

péerdida de peso es dosis dependiente

-3.01
p=0.0099

wl|w
-2.61
p=0.1058
-3.47
p<0.0001
-3.89

p<0.0001



Principales eventos aadversos. o
Gastrointestinales. NIA

40 - 35
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5 -
57 0.9%
0 - 0 -
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GLP 1: Diferente tiempo de accion

Native GLP-1 <1 hr ?
¢ Exenatide 4-8 hr ?

Lixisenatide 8-16 h ?

||

Liraglutide >24 h

|

Exenatide QW > 1 wk
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Perfiles de accion de las insulinas

Aspart, glulisine, lispro 4-5 h
Regular 6-8 h
NPH 12-16 h

Detemir 6-18 h

N

012345678 9101112131415161718192021222324
Hours

Glargine ~24 h

|




Monodosis de lixesenatide Yy control =
de glucosa postprandial vlw

-®- Placebo (n=10)
-@- 1 g (n=4) -®- 3 ug (n=4)

|~ 1ouan=2) & 20u90=8) - s0ugn=4)

B Not approved by FDA

Blood 30u
glucose
(mg/dL) -®
200 -

100 - t = %

Injection Meal

0 -

0 1 ) 3 4 5
Hours after injection

hristensen M et al, IDrugs 2009 12(8):503-513
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-®- Baseline

-9~ 28 days of treatment
Lixi injection

=0 -l« : :

Blood 2507 |
glucose |
(mgiaL) 2007
150 ! I
1004 | I
50 5 i Breakfast i Lunch i Dinner

1 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Hours after morning injection

Strong effect on postprandial increment after breakfast,
less after lunch and none after dinner

Distiller LA, Ruus R. Diabetologia 2008; 51 (Suppl1): A155




LIXESENATIDE A

En la insulinizacion temprana, LIXESENATIDE
provee el mejor control de la glucosa
postprandial con una sola dosis, al ser

combinada con Glargina da como resultado una

reduccion importante de la HbAlc y pérdida
de peso.

Combinacidén ideal control Basal y Prandial una

nueva propuesta
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Lixisenatide plus basal insulin in patients with type 2 diabetes mellitus:
a meta-analysis
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Manuel Puig Domingo 9, Melanie Davies ®
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Table 1
Baseline characteristics.

Characteristic Lixisenatide + basal Macebo + basal
insulin (n = 665 insulin (n = 533)

Mean age, years (5D) )
Male, n (%) 306 (46.0)
Mean weight, kg (5D) 328 (21.2)
Mean BMI, kg/m’ 30. ) 30.0
Mean diabetes duration, B (7.1) 11.4¢(
years (5D)
OAD use, n (%)
Metformin®
Sulfonylureas®
Thiazolidinediones®
Mean duration of QAD
use, years (SD)
Insulin use at
baseline, n (%
Insulin use at
screening, n (%)
Insulin glargine”
Insulin detemir®
NPH"
Premix insulin®
Mean duration of
insulin use, years (5D)
Mean Hba,,., S0
Mean FPG, mg/dL (5D)

n
]

447 (839)
(645)
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(=53]
o
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BMI, body mass index; FPG, fasting plasma glucose
neutral protamine Hagedorn; OAD, oral antidiabet standard deviation.

* Safety population data for GetGoal-Duol, Goal-L and GetGoal-L-Asia
(lixisenatide arm, n = 705; placebo arm, n = 547).

b Safety population data for GetGoal-L and GetGoal-L-Asia (lixisenatide arm, n = 482;
placeboarm, n = 326); patients from GetGoal-Duol are excluded as they were insulin-naive
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Lixisenatide Placebo
Study or subgroup Mean SD Total Mean SD Total Weight

GetGoal-Duol -0.598 077 216 -0.302 0.801 221 35.0%
GetGoal-L -0.632 1.075 304 -0.242 0.981 158 334%
GetGoal-L-Asia —0.895 1.225 146 0.023 0.847 154 31.6%

Total (95% CI) 665 533 100.0%

Heterogeneity: Tau? = 0.08; Chi? = 19.21, df = 2 (p < 0.0001); 2 = 90%
Test for overall effect: Z = 3.00 (p = 0.003)

Mean difference Mean difference
IV, Random, 95% Cl IV, Random, 95%: CI

—0.30 [-0.44, —0.15]
—0.39 [-0.58, —0.20]
—0.92 [-1.16, -0.68]

~0.52 [-0.87, —0.18]

1 2

Favors lixisenatide  Fawvors placebo



A) change In PPG: meal-test (mg/dL)

Study or Lixisenatide Placebo Mean difference Mean difference
subgroup Mean SD  Total Mean SD Total Weight IV, Random, 953 Cl IV, Random, 95% CI

GetGoal-Dum —56.671 91.081 184 3331 80763 204 33 7% —60.00[-76.95, —43.06] -
GetGoal-L —97.306 103719 235 -20.274 73811 123 334% —77.03[-895.63, -58.43] -
GotGoal-L-Asia —148.272 102419 131 -6636 71537 142 32.09% -141.64 [-162.76. —120.52] -~

Total (95% C1) 560 460 100.0% -92.54[-138.90, 46.08] -l

ity Taus = - Chiz = - - |2 — O5o¢ T T T T
Heterogeneity: Tau = 1501.3%9; _Chl = 36.56, df = 2 (p = 0.00001); I = 95% 500 100 0 100 200
Test for overall effect: £ = 3.90 (p < 0.0001) . )

Favors lixisenatide  Favors placebo

B) change In FPG (mg/dL)

Study or Lixisenatide Placebo Mean difference Mean difference
subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl

GetGoal-Duon 2148 40819 210 2920 43515 219 406% —0.78[-8.76, 7.20]
GetGoal-L o1z 5932 301 0582 55069 158 301% 0.70 [-10.18, 11.58]
GetGoal-L-Asia —4486 476088 143 8652 50043 154 294% —13.14[-24.25, —2.02]

Total (85% CI) 654 53 100.0% —3.07 [-11.96, 4.02]

. T _ . 3 _ _ VB : T | I T I
Heterogeneity: Tau = 24.38; I3I'_|| = 3.90, df =2 (p=0.14); F = 49% B0 o5 0 o5 50
Test for overall effect: £ = 0.97 (p = 0.33) . )

Favors lixisenatide  Favors placebo

C) change In welght (kg)

Study or Lixisenatide Placebo Mean difference Mean difference
subgroup Mean SD Total Mean  SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl

GetGoal-Duon —002s 273 212 078D 285 219 326% -0.81 [-1.35, —0.28] —_—l
GetGoal-L —1.332 2882 304 0065 2579 158 333% -1.27[-1.78, -0.75] —@—
GetGoal-L-Asia -0418 2693 146 -0014 1556 154 34.1% —0.40 [-0.91, 0.10] —i—

Total (85% CI) 662 534 100.0% —0.83[-1.32, 0.37]

Heterogeneity: Tau® = 0.12; Chi® = 5.53, df = 2 (p = 0.08): FF = 54% _'2 4 H ; :'2
Test for overall effect: £ = 3.26 (p = 0.001) . )
Favors lixisenatide  Favors placebo




Conclusiones estudios fase /. -

wiw
Eficacia
- Reduccion significativa HbAlc: 2/3 pacientes con LIXESENATIDE 20y
30 mg.
Peso

A Clara respuesta dosis-dependiente .
A Baja de PESO 3 kg en 3 meses.

Tolerancia

A Fue bien tolerada con baja incidencia de eventos Gl.

A 20 mg se asocié con menoseventos Gl severos al comparala con
exenatide .

A Laincidencia de nauseasdisminuye con el tiempo.



Long-term placebo-controlled outcome ftrials

TECOS

CAROLINA

LEADER

EXSCEL

ELIXA

of GLP-1 agents

Sitagliptin CV outcome study
2008-2014
14,000 patients with T2DM and known CVD

Cardiovascular outcome study of linagliptin versus glimepiride in
patients with type 2 diabetes

2010-2018

6000 patients with T2DM and high CV risk

Liraglutide effect and action in diabetes: evaluation of CV outcome
results - a long-term evaluation

2010-2016

8800 patients with T2DM and high CV risk

Exenatide study of CV event lowering: a trial to evaluate CV outcomes
after treatment with exenatide once-weekly in patients with T2DM
2010-2017

9500 patients with T2DM

Evaluation of CV outcomes in patients with T2DM after acute coronary
syndrome during treatment with Lixisenatide

2010-2013

6000 patients with T2DM and acute coronary syndrome



ANTAGONISTAS DEL RECEPTOR DE o
GLUCAGON N

—  Blogueael-efecto-de-Glucagon a nivel
hepatico impidiendo la glucogenolisis y
neoglucogenesis.

El efecto es similar a la administracion de
GLR 1

Los inconvenientes serian un incremento
| mportante de tipo oOr
glucagonemia (HIPERGLUCAGONEMIA) vy la
pérdida de un mecanismo de defensa para la

hipoglucemia
Abd Tahrani et. Al. Lancet 2011 June 25, 6736(11)60207-9



Respuesta de insulina y glucagon a una ingesta 5«

Importante de carbohidratos en la diabetes tipo  «i e
2

BLOQUEO

150 — DEL

120 —

90 — RECEPTOR
0 - DE GLP- 1

90 T T T 1 T T
760 0 (310) 240) 180 240

*Insulin medida en cinco pacientes
Adaptado de Muller WA et al N Engl J Med 1970;283:109i 115.



FCFIHIDUS AIbRIDUS. AUUNIO T AS DE
GLPR 1 + ANTAGONISTAS DEL RECEPTOR ;
DE GLUCAGON N

Bloquea el efecto de Glucagon a nivel hepatico
iImpidiendo la glucogenolisis y neoglucogénesis.

La co- participacion de un analogo de GLP - 1 evitaria
la hiperglucagonemia

DAPD reduce glucemia, mejora la tolerancia pero
presenta, a pesar el analogo de GLP -1,
hiperglucagonemia

Abd Tahrani et. Al. Lancet 2011 June 25, 6736(11)60207-9



Respuesta de insulina y glucagon a una ingesta 5«

Importante de carbohidratos en la diabetes tipo  «i e
2
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*Insulin medida en cinco pacientes
Adaptado de Muller WA et al N Engl J Med 1970;283:109i 115.
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