Insulinas: un nuevo abordaje,
rompiendo paradigmas

Dr. Chih Hao Chen Ku, FACE

Servicio de Endocrinologia, Hospital San Juan de Dios

Departamento de Farmacologia y Toxicologia Clinica,
Universidad de Costa Rica

EndoDrChen.com

Conflictos de interés

He recibido honorarios por conferencias, advisory board y/
o investigacion clinica de:

— Astra Zeneca

— Abbott Nutricién

— Novartis Pharma Logistics Inc
— Novartis Oncology

— Novo Nordisk

— Merck Sharp & Dohme

— Roche

— Glaxo SmithKline

— Sanofi Aventis

— Boehringer

— Organon

EndoDrChen.com

30/05/14



Agenda

Evolucién de tipos de insulina
Evolucion de dispositivos de insulinas
Mitos de insulinas

Nuevos esquemas de insulinizacion
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INSULINAS: PERSPECTIVA
HISTORICA
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Diabetes

El término fue empleado por primera vez por
Apollonio de Memphis

Raro en la antigua Grecia

Galeno describid que habia visto sdlo 2 casos
en su vida

Areteaus menciond que “vida (con diabetes)
era corta, desagradable y dolorosa”

EndoDrChen.com
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Medicina tradicional china

Descripcion hace 2000 afos
Causa: consumir demasiada comida rica en:

— Grasa

— Azlcares

— Ricas

Ocurre comunmente en personas adineradas
Tratamiento: resistir una dieta rica

EndoDrChen.com

Hindues

Madhumeha
Orina mielosa

Orina que atrae hormigas

Sushruta y Charaka en 400-500 AD por
primera vez separaron tipo 1y 2:

— Tipo 1 en jovenes
— Tipo 2 en sobrepeso

EndoDrChen.com
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Tratamiento en la era pre-insulina

* Dieta muy baja en carbohidratos y azucares

* Alta en proteinas y grasas
* Esto permitia sobrevidas de alrededor de 1
ano

EndoDrChen.com




Leonard Thompson: 11 de enero 1922
Insulina simple de administracion IM 2 veces al dia con volimenes de entre
5y18cc

EndoDrChen.com
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Insulinas y premio Nobel

e Banting y MaclLeod por descubrimiento de

insulina

* Sir Frederick Sanger por determinar la
secuencia de amino acidos de la insulina

* Rosaly Yalow y Solomon Berson, premio Nobel
de Medicina y Fisiologia por el
radioinmunoensayo para medir insulina

EndoDrChen.com
1955: 24/8/1978:
secuencia ADN
de amino recombinante
acidos por Genentech
)
§9211 1936: 1953: lente 1996: 2013
€ descripcidn ultralente y lispro degludec
descubre .
insuli de NPH, se semilente
insulina introdujo en 2000_:
1946 por glargina
Nordisk 2004:
detemir
EndoDrChen.com
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EVOLUCION EN FORMAS DE
ADMINISTRACION DE INSULINA

1926
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All sizes of 1cc,1/2cc,3/10cc are avaliable

10



Jeringas luego de multiples usos

Neeodle used twice

EndoDrChen.com
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Evolucion de agujas

4mm 12.7mm

EndoDrChen.com

Ventajas de lapiceros

e Discrecion
e Exactitud
* Facilidad de uso

EndoDrChen.com
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Vial vs lapiceros

Database Vial/Syringe Pen P Value?
Outcome Measure, Mean (SD)
MarketScan N=5523 N=6065
Number of insulin aspart prescription claims 5.421;_8.50) 4.82 §2‘99¢ <0.001
umber of post-index period visits (any type of visi/medical claim 1. 12) 0. 3 .
for ht cemia
Post-index period health care costs for any type of hypoglycemia diagnosis ($) 466 (4689) 213 (2191) <0.001
Post-index period diabetes-related health care costs ($) 6469 (14,770) 5753 (9387) <0.001
Post-index period all-cause health care costs ($) 21,551 (37,495) 19,070 (29,913) 0.503
LifeLink N=3782 N=4512
Number of insulin aspart Ermn’%ion claims 6.21 {4.16‘ 5.58 (3.45 <0.001
umber of post-index period visits (any type of visit/medical claim 0. . 0.31(2. <0.001
for h¥mguoemia
-index period health care costs for any fype of hypoglycemia diagnosis () A . . g .
Post-index period diabetes-related health care costs ($) 6887.99 (12,162.62) 6458.37 (9798.04) 0.700
Post-index period all-cause health care costs ($) 19,255.68 (37,912.35)  17,911.02 (30,307.66) 0.890

2P-values were from chi square tests, Student's t-tests, or nonparametric median tests for variables that were not distributed normally.

EndoDrChen.com

Ache CV. Curr Res Med Opin. 2013;29:1287
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EVOLUCION DE LAS GUIAS: PAPEL
DE LAS INSULINAS
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Guias AACE 2002

The choices of oral drug therapy for type 2 diabetes
have become extremely complex. The physician must be
positioned to use clinical judgment about the best combi-
nations of drugs for the patient with diabetes. This discre-
tion is particularly important in the long-term treatment of
a chronic disease that is unrelenting and progressive and in
which the response to therapy changes over time.

Endobrchencom  Endocrine Practice. 2002;8(Supl 1):40

Guias ADA 2006

| Lifestyle Intervention + Metformin 1

Add Basal Insulin® Add Sulfonylurea Add Glitazone
- Most effective - Least expensive - No hypoglycemia
lntenS|fy Insulin® [ Add Glitazone® I Add Basal Insulin® l | Add Sulfonylurea®

ﬁ
\‘i Add Basal or Intensify Insulin® "/

e
| Intensive instilin“+“Metformin +/- Glitazone ‘

30/05/14
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Terapias bien validadas

Paso 1 Paso 2 Paso 3

MEV + metformin + MEV + metformin +
insulina basal insulina intensiva

En el momento del
diagndstico: metformin
+ modificacion de
estilos de vida

MEV + metformin +
sulfonilurea

Endobrchen-coyiathan DM. Diabetes Care. 2009;32:1-11

Terapias menos validadas

Paso 1 Paso 2 Paso 3

insulina intensificada

modificacion de estilos
de vida

o metfo piog
l pioglitazona | l sulfonilurea ’

agonista GLP-1 insulina basal

Endobrchen-ithan DM. Diabetes Care. 2009;32:1-11
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A1C Goal

AACE/ACE DIABETES ALGORITHM For Glycemic Control | "¢ g o

LIFESTYLE MODIFICATION

A1C6.5-7.5%"

A1C 7.6 -9.0% A1C > 9.0%

Drog Naive | Under Trostwont

No Sympéses

Masstherspy Dl Therspy ®
7 v 2 3 2
opp4 ' | GLp1 1207 | AGI OLP-1orOPR ! GL:F!"' ;
or
‘ 2.3 0™ mer | o | orv20? INSULIN 1su INSULIN
.31 +Other MET |+ | T2D2 2 Other
Dl T SU or Glinide 4% Agentis) ® v ] Agentis) ®
y | 2720
OLP3 or DPPE i or DPP4
mET + | w202 -
Glinide or SU * T )
120 | + | GLP-t1oroPPa’ GLP-1 1202 * May not be appropeiste foe all patients
oroPps ! = For pationts with diabetes and A1C < 6.5%,
Colesevelam pharmacclogic Rx may be considered
MET * o mer |+ ooy = i ATC gosl not achieved safely
oroppa’ | Lgy7 1 Preterred initial agent
*2 Mo 1 DPPAI 1PPG and 1 FPG or GLP-1
-31 1202 H11PPG
AAGEINGE Algecithe for Oiycemic 2 TZD i metabolic syndrome andior
Triple Therspy Contrel Commitiee monalcoholic fatty Bver disease (NAFLD)
= p— ‘ 2.3 Maes™ Coarpersons: & ep MACE 3 AGIE1PPG
Helona W. bard, ), FACP, MA(
GLP1or | + Paul 5. Jelieger, MD, MACE A, Ciiskia N 1PRQ ar BUR $ PO
Cdald lnide or U 47 Zachary T, Bioomgarden, MO, FACE S Low-dose secrutagogue recommended
INSULIN Jame A Davidson. MD. FACP. MACE b A e v e cretagogve
T +Other Ouni Eihor, WO, FACP, FACE 5] Can waa pramiimtss with prandial
2-3 Ma. . Alsn J. Gaer, D, PhD. FACE Insul
Agent(s) Jamas R Gavin I}, MD, PrO
George Grusberger, MO, FACP. FACE 7 Decresse sacretagogue by 50% when
INSULIN Yoruda Hardeiman, MD, FACP, FACE #dded to GLP-1 or 0PP4
Edwand $. Horton, MO, FACE 8 IAIC <8.8%, combination Rx with agents
£ Othar Harckd Lasovez. MD_FACE that cause hypoglycemia should be used
Agent(s) PG Lavy, MD. MACE with caution
Ebe 5 Moghasi, MD, FACP, FACE 9 MAIC > 8.9%, In patients on Dual Therapy,
Stankey 5. Schwartz. MD, FACE insulin sheuld be considered

EndoDrChen.com
Avallabie 3t www.aace.comipub
©AACE Decamber 2009 Update. May not be repvocuced in any form without express witfen parmission from AACE

ENTRY Alc < ENTRY Alc=7.5% ENTRY Alc > 9.0%

MONOTHERAPY"
@ Metformin

@ cLeara
@ opra-i
@ A

DUAL THERAPY"
GLP1RA @

DUAL
THERAPY

TRIPLE THERAPY"® TRIPLE
THERAPY

MET olesevelom
IFATC > 6.5% SN

or other :
in 3 months add frstdime | Bromocriptine QR @
second drug

t .
(Dual Therapy) gen aci @

oPPai @
[——]
Bromcriptine QR @

I not at goal in 3 i @
months proceed
totriple therapy

If not at goal in 3
months proceed @
** Based upon phase 3 clinical trials data insulin therapy

ADD OR INTENSIFY INSULIN

. X
Order of listed are a suggested y of usag:

Use with caution

or possble benafits

I P ROGRESSION OF DISEASE NI

EndoDrChen.com
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Diabetes Care, Diabetologia.

Healthy eating, weight control, increased physical activity
Initial drug N
monotherapy Metformin
Efficacy (4 HbA1c) high
Hypogly It low risk-
Weight
Side effects Gl/lactic acid
Costs low.
If needed to reach individualized HbA1c target after ~3 months, proceed to 2-drug combination
(order not meant to denote any specific preference):
v
T d + + + + +
wo drug F—— =
- . Sulfonylurea Thiazolidine- DPP-4 GLP-1 receptor Insulin (usually
combinations dione Inhibitor agonist basal)
Efficacy (} HbA1c) high high i i high highest
i moderate risk low risk low risk low risk high risk -
Weight gain gain. neutral loss. gain ...
Major side effect(s) ! edema, HF, fx's 4| rare Gl ypogly
Costs low high high high variable----.
If needed to reach individualized HbA1c target after ~3 months, proceed to 3-drug combination
v (order not meant to denote any specific preference):
+ + + + +
Three drug Sulfonylurea | | Thiazolidine- DPP-4 GLP-1 receptor || | Insulin (usually
combinations dione Inhibitor agonist basal)
+ + +
su_| su_| 12D
orI TZD I OfI TZD I
If combination therapy that includes basal insulin has failed to achieve HbA1c target after 3-6 months,
roceed to a more complex insulin strategy, usually in combination with 1-2 non-insulin agents:
Insuin suatogies iz
(multiple daily doses)
19 April 2012 [Epub ahead of print]

/{ Esquemas no insulinicos }-\

Ay
AY
AY
AY

Insulina basal

agentes orales)

/
! (usualmente con
|
1
1
U

v

\
\
1
1
1
1
1
1
1
L

Insulina basal + 1 insulina
rapida prandial

}

Insulina basal + 22 insulinas
rapidas prandial

v

Insulina premezcla
(dos veces al dia)

Menos flexible

Numero de Complejidad
inyecciones de régimen
1 bajo

2 mod

Flexibilidad

Recomendaciones con mayor evidengiarChen.com==== Recomendaciones con menor evidencia

30/05/14
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Por qué evolucionar con las insulinas?

 Hemos dado por sentado que las insulinas:
— Producen hipoglicemia
— Aumentan de peso

* ...y que ademas esto es inevitable

EndoDrChen.com

Mitos de los pacientes

Precipitacion de complicaciones como ceguera

|II

La diabetes es “termina
Es dificil
* Voy a aumentar de peso

Voy a tener hipoglicemias

EndoDrChen.com
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Percentage of patien

B Type 1 Diabetes

M Type 2 Diabetes
70
60
50
40
30 1
20 1
10 1
0 + -
Had greater Modified Ate extra  Had additional Asked Stayed home
fear insulin dose food concerns about someone to the next day

driving  check on them

EndODrChen'wr’i’enzer—lglesias. J Fam Prac. 2012;61(10):S1

POR QUE INICIAR CON INSULINAS
BASALES?

EndoDrChen.com
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Existe la necesidad de un inicio mas
temprano de la insulina - HbA;. basal

Existe inercia clinica a pesar de:

: E (D) 2 EHUD *  Los beneficios del control glucémico oportuno
P | *  Guias de tratamiento que alientan el uso mas
R ' . .

T o ! 22(%) > 10.0% temprano de la insulina
< | P . .
g ™ ; Al iniciar la insulina en SOLVE™:
S e i
.
i
0 |
20 | ! ‘ | | I El promedio de la HbA1lc era 8.9%
1 I 1 l1s..

PP TP P 41% presentaba HbAlc = 9.0%
229% presentaba HbA1lc = 10.0%

EndoDrChen.com Khunti et al Diabetologia 2011; 54 (Suppl.1): $160 and Poster

Basal and postprandial contributions to hyperglycemia by
Alc range

Pooled baseline data from 6 Treat-to-Target design studies
1699 T2DM patients on diet + OAD
Mean A1c 8.69%, FPG 10.8 mmol/L (194 mg/dL)
7-point ambulatory SMBG profiles (ac, 2hr-pc, and hs)
Calculations assume hyperglycemia is >5.6 mmol/L (100 mg/dL)

8.0-8.4 8.5-8.9 9.0-9.4 29.5
Baseline Alc ranges

Basal
hyperglycemia

Postprandial
hyperglycemia

On oral therapy, fasting hyperglycemia dominates over a wide range of Alc

EndoDrChen.com

Riddle et al, Diabetes Care 34:2508-2514, 2011

30/05/14
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Pre-insulina

Post-insulina

Glicemias

Insulina basal

I 1

Desayuno  Almuerzo Cena

EndoDrChen.com

Mecanismo de accion glargina

my

Tejido subcutaneo, pH 7.4

o T ““’\

D
dimeros mondmeros

Precipitacion  «
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10y = & 0y 105y =T 87 10em

" n ol ks
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Disolucion

2 2
2 Py

EndoDrChen.com.
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Insulina detemir

LysB29(N-tetradecanoyl)des(B30)

* Solucidn cristalina
*  pH neutro
¢ 11U=24 nmol

X Phe, Val . Asn, GIn 4 His

EndoDrChen.com

Single-dose (Duration of action)

Steady-state (Duration of action)

Insulin Insulin Insulin Insulin
detemir glargine detemir glargine
N 18 18 18 18
h, mean (s.d.) 25.9 (4.6) 19.8 (14.4) 23.3(49) 27.1(7.7)
Range, h 15.0-30.0 0.0-30.0 10.5-29.0 4.0-30.0

EndoDrChen.com

Koehler G. Diab Obes Metab. 2013;
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Tiene sentido esta controversia?

* NPH duracién de accién mucho mas corta... a
pesar de lo cual cuando comparamos NPH y
glargina, la efectividad es la misma (no asi la

seguridad)

* Esto en DM-2 porgue no estan totalmente

insulinopénicos

* Por lo tanto, para DM-2 parece que no tiene
tanta relevancia

EndoDrChen.com

Variabilidad glicémica: DM-1
| Estudio | NPH | Detemir | P |

Bartley
Home
Rusell-Jones
Pieber
Vague
De Leeuw
Standl
Kolendorf

Hermansen

o O O O O

EndoDrChen.com

<0.001
<0.001
<0.001
<0.001
0.001

N N N NN

<0.001
<0.001

Frier BM. Diab Obes Metab. 2013: online april 3.

30/05/14
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Variabilidad glicémica: DM-2
| Estudio | NPH | Detemir | P |

Raslova 0 2 <0.001
Hermansen 0 2 0.008
Haak 0 2 0.021
Fajardo 0 2 <0.001
Montafia 2008
Philis-Tsimikas 1 1 NS

EndobrChen.com  prier BM, Diab Obes Metab. 2013: online april 3.

NPH vs detemir en DM-2:
hipoglicemias

14 — o —@— Insulin detemir

12 -0+ NPH insulin

Hypoglycaemic events per patient year

5.0 6.0 7.0 8.0 9.0
HbA1C (%)

EndobrChen.com  prier BM, Diab Obes Metab. 2013: online april 3.
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Diferencias en peso

Study Sample Statistics
size for each study
detemir NPH difference lower upper P
in means limit limit
Bartley et al 320 159 -0.990 -1847 0133 0.024
Home et al 30 267 125 -0.730 -1.033 0421 0.000
NN304-1476% 195 98 —-0.920 -1497 0343 0.002
Pieber et al 26 139 129 -1.300 -2.066 0534 0.001
Russel-Jones etal 22 491 256 —0.540 -0978  -0.102 0.116
Vague et al 2 282 138 -1.200 -2.763 0363 0.132
total 1694 905 -0.779 -0992 0567 0.000

Difference in means
and 95% CI

——
L
——
——
-
L 4
4.0 -20 00 20
favors detemir favors NPH

40

EndoDrChen.com

Szypowska A. Por Arch Med Wewn. 2011;121:737

Cochrane: variabilidad en perfil
glicémico

Review: Insulin detemir versus insulin glargine for type 2 diabetes mellitus
Comparison: 1 Detemir versus Glargine
Outcome: 17 Variability of plasma glucose profiles at study endpoint

Study or subgroup Detemir Glargine Mean Difference Weight Mean Difference
N Mean(sD) N Mean(sD) IV,Random,95% CI IV,Random,95% CI
Hollander 2008 214 0.27 (0.2) 105 0.28 (0.21) _._ 365% -0.01[-0.06,0.04)
Raskin 2009 254 0.32(0.25) 131 0.33 (0.26) —a— 335% -0.01 [-0.06, 0.04]
Rosenstock 2008 291 048 (0.41) 291 0.41 (0.34) —a— 30.0% 0.07[0.01, 0.13]
Total (95% CI) 759 527 —~_— 100.0 % 0.01 [ -0.03, 0.06 ]
Heterogeneity: Tau? = 0.00; Chi* = 4.88, df = 2 (P = 0.09); I* =59%
Test for overall effect: Z = 0.56 (P = 0.57)
Testfor subgroup differences: Not applicable
01 0

-0.2
Favours detemir

01
Favours glargine

En&\ihhEneétal. Cochrane Database Syst Rev 2011: CD006383
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Cochrane: tasa de hipoglicemias

Review: Insulin detemir versus insulin glargine for type 2 diabetes mellitus
Comparison: 1 Detemir versus Glargine
Outcome: 8 Event rate for overall hypoglycaemia per patient-year

Study or subgroup log [Rate Ratio] Rate Ratio Weight Rate Ratio
[H3] IV,Random,95% CI IV,Random,35% CI
Hollander 2008 -0.13 (0.04) - 26.0% 0.88[0.81, 0.95]
Raskin 2009 0.03 (0.05) —— 24.0% 1.03[0.93,1.14)
Rosenstock 2008 -0.02 (0.04) - 26.0% 0.98[0.91,1.06]
Swinnen 2010a 0.13 (0.05) — 24.0% 1.14[1.03,1.26]
Total (95% CI) - 100.0 % 1.00 [ 0.90, 111

Heterogeneiny: Tau® = 0.0L; Chiz = 17,50, df = 3 ¢ = 0.00056);
Test for overall effect: Z = 0.01 (P =
Test for subgroup differences: Not appllnble

05 15
Favours detemir Favours glargine

Ens\ihhEneét'al. Cochrane Database Syst Rev 2011: CD006383

Cochrane: cambios en Hbalc

Review: Insulin detemir versus msulm ghargine for type 2 diabetes melitus
Comparison: 1 Detemir versus Glar
Outcome: 1 HbAlc at study andpolm

Study or subgroup Detemir Glargine Mean Difference Weight Mean Difference
N Mean(SD) N Mean(sD) IV.Random,95% CI IV.Random,95% CI
Hollander 2008 214 71900 105 7.03 ) —a— 228% 0.16[-0.07,0.33]
Raskin 2009 254 7.330.21) 131 7.020.1) —— 224% 0.31[0.07,0.55]
Rosenstock 2008 291 716038 291 712 1.36) — 237% 0.04[-0.18,0.26]
Swinnen 20102 486 7109 478 7.20.9 = 311% -0.10-0.21,0.01]
Total (95% CI) L2as 1005 - 100.0 % 0.08 [ -0.10, 0.27 |
Heterogeneity, Tau? = 0.03 126, d1=3 ¢ = 000 F =73%

Test for overal effec H
Teitfor Subgroup difterences: Not lpplluble

T 0 05 T
Favours detemir Favours glargine

En&\ihhEneétal. Cochrane Database Syst Rev 2011: CD006383
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Cochrane: aumento de peso

Review: Insulin detemir versus insulin glargine for type 2 diabetes mellitus
e

Comparison: 1 Detemir versus Glargin
Outcome: 13 Weight gain

Study or subgroup Detemir Glargine Mean Difference Weight Mean Difference
Mean(SD) N Mean(sD) IV.Random,95% CI IV.Random,95% CI

Hollander 2008 214 28442 105 3.8(4.42) — 8.5% -1.00(-2.03,0.03]

Raskin 2009 254 1.2 (3.96) 131 2.7 (3.94) — 131 % -1.50[-2.33, -0.67)

Rosenstock 2008 291 27445 291 3.54.45) — 174% -0.80[-1.52, -0.08]

Swinnen 20102 486 0629 478 1462 E 3 61.0% -0.80 [-1.19, -0.41]

Total (95% CI) 1245 1005 *> 100.0%  -0.91[ -121, -0.61]

Heterogeneity: Taw® = 0.0; Chiz = 2.36, df = 3 (P = 0.50); F =0.0%
Testfor overall effect: Z = 5.91 (P < 0.00001)
Testfor subgroup differences: Not applicable

]
Favours detemir

EndoDrChen.com

2 5
Favours glargine

Detemir: menor ganancia de
peso en pacientes obesos
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M |nsulina detemir

M npH

>29-31 >31

Indice de masa corporal inicial

Hermansen et al. Diabetes 2005;54(Suppl 2):0R271 EndoDrChen.com
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The ‘Liver hypothesis’: Systemic insulin in normal
physiology

Peripheral tissues

Adipose

stomach

liver

pancreas

The ‘Liver hypothesis’:
Distribution of exogenous insulin

Peripheral tissues

Adipose Muscle

Food

stomach

pancreas
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Relative peripheral and hepatic effects
of detemir and NPH

IS

I Effect on periphery (Rd G)
[ Effect on liver (Ra G)

T ‘

,s | DETEMIR
9nmol/kg detemir T
3
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E 2.5
g 2]
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05 ] i
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f
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R

0.31U/kg NPH
4 I I ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ Hordern V. et al. Diabetologia 2005;48:420-6
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Por qué las diferencias en peso?

g
W

8 251
3 . 00
3 29 £
e 15 E
% 1] ggzooo-
£9 05/ g
5 53
k] 0 ex
H 2= 1500
£ 051 2
o
& | E
s Q
g sl 1000

p=0.0006"

(@)

Total energy expenditure
(kCal/day)

p=0.026* p=0334

EndoDrChen.com

Zachariah S. Diabetes Care. 2011;34:1487
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Efectos centrales de la insulina

* |nsulina actUua como senal de saciedad

* La administracion intranasal de insulina en
mujeres produce saciedad

* El acido graso del detemir puede facilitar su
paso al cerebro a través de la BHE

EndoDrChen.com

Van Golen LW. Diabetes Care. 2013;36:4050

Estudios de flujo cerebral: NPH vs detemir

CMRy, CBF
NPH Detemir P NPH Detemir P

Total gray matter 015*+0.02 0.16%*002 02 031*005 034*005 0.06
Regions of interest

OFCL .38 £0.06 040=*008 | 0.2
OFCR .39 £0.07 041*008 | 03
Insula L .40 £0.07 044 *0.09 | 0.04
Insula R .39 £0.08 043*0.08 |0.05
Putamen L 40 £0.07 044 *0.09 | 0.04
Putamen R 40 £ 0.06 0.45=*0.09 | 0.02
Caudate L .34 £ 006 037=*0.08|0.08

Caudate R 019*0.04 020x0.03 02 031x0.06 036=0.09 |0.02

Striatum .37 £0.06 042 =*0.09 | 0.02
Thalamus L .39 £0.06 043 =*0.07 |007
Thalamus R .38 £0.06 043 *0.08 |0.04

.36 £ 0.07 0.39*0.09 | 003
.38 £0.07 041 =*0.09 | 0.04
38 £0.06 041=*008| 0.1
.39 £0.06 043*0.08|0.02

Data are mean * SD min . CMRg,, in pmol cem™? +min” .

Paired data, n = 24 for CMRg, and n = 18 for:(RF, ant apterior; L, left; OFC, orbitofrontal cortex; post,
posterior; R, right. Van Golen LW. Diabetes Care. 2013;36:4050

Cingulate ant L
Cingulate ant R
Cingulate post L
Cingulate post R
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EVIDENCIA CLINICA PARA EMPEZAR
CON UNA INSULINA BASAL

EndoDrChen.com

Initial drug

Healthy eating, weight control, increased physical activity

monotherapy Metformin
Efficacy ({ HbATc) high
Hypogly It low risk-
Weight
Side effects Gl/lactic acid
Costs low.
If needed to reach individualized HbA1c target after ~3 months, proceed to 2-drug combination
forder not meant to denote any specific preference):
4 Metformin Metformin Metformin Metformin Metformin
T d + + + + +
'wo drug — -
- . Sulfonylurea Thiazolidine- DPP-4 GLP-1 receptor Insulin (usually
combinations dione Inhibitor agonist basal)
Efficacy (} HbA1c) high high i i high
i moderate risk low risk low risk low risk
Weight gain gain neutral loss
Major side effect(s) -1 edema, HF, fx's 4| rare Gl pogly
Costs low high high high variable.-.
If needed to reach individualized HbA1c target after ~3 months, proceed to 3-drug combination
v (order not meant to denote any specific preference):
+ + + + +
Three drug Sulfonylurea Thiazolidine- DPP-4 GLP-1 receptor || [insulin (usually
combinations dione Inhibitor agonist basal)
+ + +
I | su_| su_| su_|
or| ppP4-i || or| DPP-4-i I or| T1zD I or| 12D I
I GLP-1-RA| OrI GLP-1-RAI
—

More complex
insulin strategies

Diabetes Care, Diabetologia.

If combination therapy that includes basal insulin has failed to achieve HbA1c target after 3-6 months,

roceed to a more complex insulin strate

/, usually in combination with 1-2 non-insulin agents:

Insulin
(multiple daily doses)

T

19 April 2012 [Epub ahead of print]
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Continuous coverage of the
American Diabetes Association
72nd Scientific Sessions

EASIE Trial: Design

Multicenter, randomized, parallel, open-label trial
Examined efficacy, safety, and tolerability of insulin glargine vs sitagliptin
among insulin-naive patients with type 2 diabetes uncontrolled on metformin
Subject profile:
— Aged 35-70 yrs
Type 2 diabetes 26 months
A1C >7% and <11%
BMI 25-45 kg/m?
Insulin naive
Randomized over 24 weeks to:

— Insulin glargine (titrated from initial subcutaneous dose of 0.2 units/kg body weight
to attain FPG 4.0-5.5 mmol/L) + metformin; n=250

— Sitagliptin (100 mg qd oral dose) + metformin; n=265
Primary outcome: change in A1C from baseline to Week 24

EASIE=Evaluation of insulin glargine versus Sitagliptin in Insulin-naive patients

Aschner P, et al; on behalfoftheEASIE investigators. Lancet. 2012,379(9833):2262-2269.

Continuous coverage of the

EASIE Trial: Efficacy Population American Diabetes Association
Primary Outcome at Week 24_ 72nd Scientific Sessions
Change in A1C from Baseline

0

04 m Glargine + metformin
-0.6 n=227

0.8 = Sitagliptin + metformin
1 n=253

1.2
1.4

Mean A1C reduction
from baseline (%)

Mean difference:
-0.59%
-1.8 1.72% (95% Cl, -0.77 to -0.42);
2 (SE 0.06) P<0.0001

SE=standard error
EASIE=Evaluation of insulin glargine versus Sitagliptin in Insulin-naive patients

Aschner P, et al; on behalfofitheEASIE investigators. Lancet. 2012,379(9833):2262-2269.
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EASI E Trial . Continuous coverage of the
American Diabetes Association
@ Efficacy Pop ulation 72nd Scientific Sessions
A1C <7.0% and <6.5% Week 24

m Glargine + metformin (n=227) = Sitagliptin + metformin (n=253)
P<0.0001

—

68% P<0.0001

——

<
= e
25
wn =
B S
QL5
oo
:\_
Z®)
=
o

\°<
(=)

A1C <7.0% A1C <6.5%

EASIE=Evaluation of insulin glargine versus Sitagliptin in Insulin-naive patients

Aschner P, et al; on behalfoftheEASIE investigators. Lancet. 2012,379(9833):2262-2269.

TERCERA LINEA DE TRATAMIENTO:
LUEGO DE FALLA A 2 ORALES (MET+SU)

EndoDrChen.com
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Minimo control de la glucemia con
maxima terapia con AHO

Dyl Tige 2

Pacientes no controlados
con sulfonilurea +
metformina (N=178)

Anada TZD

Pacientes con

sulfonilurea + metformin

+TZD (n=92)

Anada placebo

Pacientes con
sulfonilurea + metformina
+ placebo (n=86)

30/05/14

85% 15% 99% 1%
No controlado Controlado No controlado Controlado

AHO, agente hipoglucemiante oral; TZD, tiazolidinediona. Yale JF et al. Ann Intern Med. 2001;134:737-745.

Metanalisis: eficacia luego de
metformin mas SU

Hemoglobin A_, change from baseline (%)

1’

Treatment (compared with Direct estimate, MTC estimate

placebo + Met + SU) Studies WMD (95% CI) MD (95% Crl)

Basal insulin + Met + SU 23448 -1.22(-2.33t0 -0.10) -1.17 (-1.57 to -0.81)
Biphasic insulin + Met + SU NA NA -1.10(-1.59 to -0.67)
TZD + Met + SU 233 -1.16 (-1.36 to -0.96) -0.96 (-1.35t0 -0.59)
DPP-4 + Met + SU 1 -0.89 (-1.11 to -0.66) -0.89(-1.51t0 -0.26)
AG inhibitor + Met + SU 3323430 -0.43 (-0.72to -0.14) -0.46 (-0.96 to 0.03)
GLP-1 + Met + SU 248 —-0.96 (-1.14 to -0.89) -1.06 (-1.45 to -0.69)
IAsp + Met + SU NA NA -1.01(-1.71 t0 -0.35)
Meglitinide + Met + SU NA NA -0.18 (-2.08 to 1.71)

21 RCTs2377.283032-3538,40-44,48 5051,53-55,57

No. of RCTs included in MTC
meta-analysis

EndoDrChen.com

McIntosh B. Open Medicine. 2012;6(2):e62
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Efficacy and safety of the dipeptidyl peptidase-4 inhibitor,
sitagliptin, in patients with type 2 diabetes mellitus
inadequately controlled on glimepiride alone or on glimepiride
and metformin

0,4
03
0,2
0,1

0

-0,1

-0,2

-0,3

-0,4

-0,5

-0,6

-0,7

HE B

| Todalacohorte  Glimepiride  Glimepiride+ Sitagliptina

erapia metformin
& Placebo

N=106 N=106

EndoDrChen.com
Hermansen K. Diab Obes Metab. 2007;9:733

3 year study design to investigate
insulin initiation and intensification

NovoRapid® . )
TIOS/O ap! ' NovoRapid® TID + Levemir® OD
708 patients: Levernir® :
« Type 2 diabetes vemir I L ® e
« HbA,, 7-10% oD i Levemir® OD + NovoRapid® TID
: Max OAD dose | ——
* Insulin naive o 1
- BMI <40 kg/m? NovoMix® 1 NovoMix® BID + midday
BID 1 NovoRapid®
0 1 2 3
Years

SU therapy replaced by second insulin in the first year if:

« HbA,. =10% or

* HbA;. 28% on two consecutive occasions

Or if:

* HbA;. >6.5% at end of year one

Adapted from Holman,et, al, VEJM 2009; 361:1736-47

30/05/14
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The majority of patients were
intensified with a second insulin

74.3% of patients had an intensified regimen

*

67.7 /3.6
70 :

26. M Original regimen
20 LS EJintensified regimen

Patients (%)

*p=0.002 for overall
0 ® ® ® comparison

NovoMix® NovoRapid® Levemir®
start group start group start group

Holman et al. NESHM 26679357:1716-30

Sustainable HbA; . control in all
three arms

Baseline HbA,

HbA,, (%)
NN NN

M Year one

Clvear three

oo

0 00 0o
O OONNPDONOONPDOGO®
| | |

1

1

1

1

h 1
1

1

1

1

1

1

1

1

1

1

1

1

1

h 1
1

1

1

l 1

*

*p<0.001 vs.
NovoRapid® and
NovoMix® groups

NovoMix® start NovoRapid® start Levemir® start
group group group

NB. Mean HbA,. at 1 year; median HbA,_ at 3 years

Adapted from HOIMSHCEE ST NEIM 2007; 357:1716-30
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Median events per

Low median rates of minor
hypoglycaemia

patient per year

[y

O NWPUION OO

NovoMix® start
group

NovoRapid®

start group

Levemir® start
group

MYear one

Elvear three

*p=0.002 and
p<0.001 vs. NovoMix®
and Levemir®
respectively at year
one

**p<0.001 vs.
NovoMix® and
Levemir® at year
three

#p=0.01 vs. Levemir®
at year one
##p<0.001 vs.
Levemir® at year
three

Minor hypoglycaemia did occur in the first year
with Levemir®, however the median rate was 0

Holman et al. NEIM 26079'357:1716-30

Patients (%) experiencing

major hypoglycaemia

Low proportion of patients experiencing major
hypoglycaemia over 3 years

O NWPUIONO®O®OO

2.6

NovoMix® start
group

No. of patients in
the NovoMix® 30
start group

6

Holman et al. NEIM 26079'357:1716-30

NovoRapid® start
group

No. of patients in
the NovoRapid®
start group

5

2.1
- - 0.9

Levemir® start
group
No. of patients in

the Levemir® start

group
2

30/05/14
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Detemir weight advantage was
sustained throughout intensification

1

0 .
£ 9 Wl \Year one
S o ##t
<35 ; *x # 64 Ehear three
(] T .
ol ot 57 5.7
€ o Tp=0.00_5 vs.
2 e 5 NovoRapid® at year on
0 = 4 *p<0.001 vs. Levemir€|
- 3 at year one
Eg 3 #p<0.001 vs. Levemir
Do 5 at year one
g 1 *#p=0.005 vs.
; Levemir® at year three
0 ## p<0.001 vs.

Levemir® at year three

NovoMix® start NovoRapid® Levemir® start
group start group group

Holman et al. NEIM 2G07°357:1716-30

QUE PASA CUANDO FALLA LA
INSULINA BASAL?

EndoDrChen.com
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Numero de Complejidad
_ . inyecciones de régimen
/-+ Esquemas no insulinicos F\
\
\
\\
! Insulina basal \ 1 bajo
g (usualmente con agentes orales) “
H ~ 1
1 ~‘~ 1
1 . [
1 ~., 1
U S U
v ~a v
Insulina basal + 1 insulina Insulina premezcla g —
rapida prandial (dos veces al dia)
Insulina basal + 22 insulinas
rapidas prandial

- Menos flexible Flexibilidad

Recomendaciones con mayor evidentiarChen.cos==== Recomendaciones con menor evidencia

STEPwise™: study design

Randomisation +1Asp x3 Largest measured PPG
increment
1 +1Asp x2 Target postprandial:
ExtraSTEP 4-8 mmol/|
+1Asp x1
L
I
+ 1Asp x1
Insulin detemir SimpleSTEP + 1AsD X2 Largest perceived meal
initiated L Target preprandial:
Run-in period 1Asp X3 4-6 mmol/I
detemir+ OADs ARLE: LS TR
L L L L L L
I T T T T T
12 O period1 2 period2 2*  Pperiod3 3° Weeks

Inclusion criteria:

. T2DM >6 months

. HbA, 7.5-10.0%

. Basal insulin 23 months +1-3 OADs

T2DM, type 2 diabetes; OAD, oral antidiabetic drug; IAsp, insulin aspart

EndoDrChen.com
Meneghini et al. Diabetes 2010;59(Suppl. 1):A199
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STEPwise™: change in HbA, .

Change to week 11 Change to week 23 Change to week 36

0.0 T T
0.2 A
0.4 -
-0.4
06 4 05 ExtraSTEP
M SimpleSTEP
0.8 A
-1.0 A
-1

1.2 -1.1 -1.1

HbA, (%)

Change was adjusted for baseline HbA, .

EndoDrChen.com
Meneghini et al. Diabetes 2010;59(Suppl. 1):A199

STEPwise™: addition of first bolus injection

60 -
50 A

40 +
ExtraSTEP
M SimpleSTEP
20 A

Percentage of patients (%)

10 A

Breakfast Lunch Dinner

ExtraSTEP group added SimpleSTEP group added
insulin based on PPG insulin based on patient
measurement assessment

EndoDrChen.com
Meneghini et al. Diabetes 2010;59(Suppl. 1):A199 and data on file
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Treatment intensification with stepwise addition of prandial

insulin aspart boluses compared with full basal-bolus
therapy (FullSTEP Study): a randomised, treat-to-target

clinical trial
Helena W Rodbard, Virginia E Visco, Henning Andersen, Line C Hiort, David H W Shu
Lancet Diabetes Endocrinol
2014;2:30-37
EndoDrChen.com
—®&— Stepwise — 63
—— Basal-bolus
- 61
o, 59 _g
2 . -0.98% (95% IC -1.09, -0.87) =
< — A
2 [ S s £
T8 | g
T3 ———3% =
: -1.12% (95% IC-1.23,-1.00) [*°
e
07 T T T T T T T o
0 8 12 16 20 24 28 32
Time (weeks)

EndoDrChen.com
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Pacientes que alcanzaron Hbalc <7%

Patients (%)

B
OR=6-85 OR=238 OR=136
p<0-0001 p<0-0001 p=0-15
80
65-4%

60
45-2%

56-3%

19-2%

40

20

Week 10 Week 21 End of trial

B Stepwise
M Basal-bolus

EndoDrChen.com

Perfil de glicemias al final del estudio

SMPG (mmol/L)

C
90 4 —&— Stepwise
87 —&— Basal-bolus — 160
84
81 -150
o
78 -
7.5 140 E
72 g
— 130
69 | 3
66 - 120
63 4
60 o - 110
x ¥
T T T T T T T
Before 90 min Before 90 min Main 90 min Before
breakfast after lunch after evening after bedtime
breakfast lunch meal evening
meal
Time point

EndoDrChen.com
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Requerimientos de insulina

 Basal bolus: 0.6 u/kg de bolo

 Stepwise: 0.5 u/kg de bolo
— 17% requirieron un sélo bolo
— 27% requirieron 2 bolos
— 40% requirieron 3 bolos

* En ambos grupos, la insulina basal fue 0.6 u/kg

QUE NOS DEPARA EL FUTURO
INMEDIATO DE LAS INSULINAS?

44



Disefio de Degludec: estructura

Des(B30) LysB29(y-Glu Ne-hexadecandioyl) human insulin
Al -S—S

A21 DesB30
000600 c @O - P0HOLEm@ N @
1 |
: : 2
B1 F f/ B29
FVNQH.CGSHL.EALVLVCGERG..YTPK
desB30 Insulin
oM L-y-Glu
Glutamic acid
9 ‘spacer’
Ho\n/\/\/\/\/\/\/\)l\ OH
N
H
o . 0
Hexadecandioyl
Fatty diacid
side chain

EndoDrChen.com
Jonassen I et al. Diabetes. 2010;59(suppl 1):A11

Insulina degludec: después de

eccion
. "\ m b [ @Phenol;

Q zn2+]

Inyeccwn de insulina
degludec

|

l‘;_,

El fenol del vehiculo difunde
rapidamente, y degludec se
enlaza a través del contacto
de cadenas laterales Gnicas

Se ensamblan largas cadenas de
multi-hexameros

EndoDrChen.com
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Baja variabilidad de degludec dia-dia y hora-hora

220 1 H IDeg

N

o

o
1

[

@

o
1

-

(o))

o
1

140 A

-

o

o
1

Day-to-day variability (CV%)
® ]
o o

20

Q, < b4 [oN [ < ' < < < < <
Y 7 o @ b Qo 5 b4 [oN 3 Q, <
o e &) e s %o r’o < > 97

Area under the GIR curve (time interval, hours)

EndoDrChen.com
Heise et al. Diabetes Obes Metab 2012;14:859-64

ONCE LONG: HbA, . a lo largo
del tiempo

l IDeg OD (n=773)

8.5 Il IGlar OD (n=257)

8.0
g
o 7.5 1 Diferencia entre
< tratamientos:
a S
T No-inferi
70 ]
0.0 T T T T T T T T T T T \

0 4 8 12 16 20 24 28 32 36 40 44 48 52

Time (weeks)

Mean+SEM; FAS; LOCF

Comparisons: Estimates adjusted for multiple covariates.

NN1250-3579; IDeg OD vs IGlar OD in T2DM. EndoDrChen.com
Zinman et al. Diabetes Care 2012: Published online 05 October DOI: 10.2337/dc12-1205.
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ONCE LONG: hipoglucemia nocturna confirmada

B IDeg OD (n=766)
B IGlar OD (n=257)

o _ 040
ET
8:‘%:’ 0.36 - 36% menor tasa
28 032 con IDeg OD
O
2% 028 - p<0.05
«
T E 024
ES
& o 020 A
c o
S& 016 -
© O
c 3 <
52 0.12
S3 008
c
0.04 -
0

0o 4 8 12 16 20 24 26 32 36 40 44 48 52
Time (weeks)
SAS; Comparisons: Estimates adjusted for multiple covariates

NN1250-3579; IDeg OD vs IGlar OD in T2DM. EndoDrChen.com
Zinman et al. Diabetes Care 2012: Published online 05 October DOI: 10.2337/dc12-1205.

Nuevas insulinas

* Lys-PEG
— Insulina lispro mas polietilenglicol
— Prolonga vida media

— Recientemente presentado estudios fase Il vs
glargina con menor riesgo de hipoglicemias

e Glargina U300

— Mayor concentracidon que le permite prolongar su
duracion de accién

* Degludec + aspart (degludec plus)

EndoDrChen.com
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Chamber cap——

Chambet———

EndoDrChen.com

Time to Peak Insulin Level
30 min

\ Early insulin response in healthy individuals
— AFREZZA™!

e Rapid-Acting Analog?®

w— Regular Human Insulin?

Plasma
Insulin

(uU/mL) Data from different studies

14 52 109 200 300
Time (minutes)
1. Non-diabatic obese subjects aftar 100 g oral glucosa. Adaptad from Kipnis D. Ann Intern Mod. 1068,60:801-000.

2. Insuiin Aspart, 0.2 Whkg. Rogular Human Insulin, 0.2 Wkg units. Subcutancous injoction in abdoman.
Adapted from Mudalar SR at al. Diabetos Care. 1000;22:1501-1506.

EndoDrChen.com
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Conclusiones

* El descubrimiento de la insulina es uno de los
hitos de la historia de la medicina

* Grandes avances en dispositivos para
administrar insulina

* Los analogos de insulina basal proveen un
avance para facilitar la insulinizacion con
pocos efectos adversos

* No todos los analogos de insulina basal son
iguales

EndoDrChen.com
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28 al 30 de agosto, 2014

Certificado de participacion De 7:30 a.m. - 4:00 p.m.

Acceso a las charlas expuestas

Almuerzos y refrigerios los tres dias

Actividad social 15 créditos de recertificacion em
la EMC del Colegio de Médicos™ >
Interés Nacional e Ins -

Banco de Costa Rica

Colones: 001-0293956-8

Cuenta Cliente: 15201001029395683 Cuerpo médico :

i Profesionales afines a la salud
Dolares: 001-0293954-1 Estudiantes
Cuenta Cliente: 15201001029395418

Asociacion Pro Estudio de la Diabetes,
Endocrinologia y Metabolismo
Cédulajuridica: 3-002 53 30 62

$ 225 antes del 16 de julio, 2014
$ 250 Inscripcion
INSCRIBASE A: endocrinocr2014@medicos.cr
2487 4318
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Preguntas...
chenku2409@gmail.com
EndoDrChen.com
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