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Objetivos

* Nuevas insulinas

* Impacto en el manejo nutricional con base a
los esquemas nuevos de tratamiento
— DM-2
—DM-1
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TIPOS DE INSULINAS

Insulinas humanas

* Obtenido por ADN recombinante
* Sélo 2 tipos disponibles hoy en dia
— Simple o regular: con buffer de zinc

— NPH: Neutral Protamine Hagedon

* Acoplado a protamina que termina funcionando como
un reservorio

* Proteasas rompen enlace entre insulina y protamina
para ir liberandolo

Insulin dimer Insulin hexamer




NPH

* Limitantes
— La protamina precipita
— Hay que resuspender
antes de cada aplicacion
y esto confiere
heterogeneidad a la
mezcla

EndoDrChen.cos

04/09/14

Insulinas humanas

Tipo Inicio Pico accidn Duracion
insulina accion accion
Simple 30-60 2-4 horas 6-8 horas

minutos

NPH 1-2 horas  5-7 horas 13-18 horas
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Analogos de insulina

* Definicién:
— Moléculas que difieren en la secuencia de amino
acidos
— Actuan en el receptor de insulina produciendo
efectos similares
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Clasificacion

* Analogos ultrarrapidos o bolos
* Analogos ultralentos o basales
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Lispro
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Glulisina
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Mecanismo de accién glargina
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Insulina detemir

LysB29(N-tetradecanoyl)des(B30)

* Solucidn cristalina
* pH neutro
¢ 11U=24 nmol
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Analogos de insulina

Tipo Inicio Pico accién Duracion accién
insulina accion
Lispro 5-15 1-2 horas 4-5 horas
minutos
Aspart 5-15 1-2 horas 4-5 horas
minutos
Glulisina 5-15 1-2 horas 4-5 horas
minutos
Glargina 6-8 horas --- 24 horas
Detemir 6-7 horas 12-20 horas
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DM

DM-1 ¢ DM-2

— De origen autoinmune

— Destruccion casi total de
las células beta del
pancreas

— El Unico tratamiento
disponible es insulina

— Usualmente requiere un
reemplazo total de la
insulina
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— Asociado a obesidad y
resistencia a insulina

— Insulinopenia relativa

— No hay déficit absoluto
por lo que puede ser que
no requiere un
reemplazo total del
esquema de insulina
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USO DE INSULINAS EN LA PRACTICA
CLINICA DIARIA: DIABETICOS TIPO 2

4= Insulin resistance with
[3-cell compensation

g Insulin resistance without
[3-cell compensation

B-cell function

T2DM 16T

Insulin sensitivity

Belfast Diet Study: biphasic decline in
B function

Diagnosis

Slow decline Fast decline
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Tiempo del Diagnéstico
Diet failure: additional non-dietary intervention required.

A Fallo Dieta en afios 8-10 4 Fallo Dieta en afios 2-4

@ No fallo de dieta 10 afios M Fallo Dieta en afios 5-7

Bagust A & Beale S. QUM 2003; 96:28-288.



Healthy eating, weight control, increased physical activity

Initial drug -
monotherapy Metformin
Hypogiycemia
Weight el
Costs b
fneeded o reochindiiduazed HOATctarge fer ~3 monihs proceed o 2iug combinaion
Wetformin Wetformin Wetformin Wetformin Wetformin
drug + + + + +
wo
sufonylurea | [Thiazolidine- | | opp4 ‘GLP1 receptor || [nsuin (usual
combinations K e Ptor Frittnall | i
Efficacy (4 HOALC). bigh-.-o A tigh—— | irtormte.... 4 igh L highost ..
Hypogiycei Tow ik —
Weight i i il S
Major side hypoglycomia | edoma, . fxs 1
ost low fian 9
Wetformin Metformin Wetformin Wetformin
+ + + +
Three drug Sulfonylurea

combinations

More complex
insulin strategies
Diabetes Care, Diabetologia.
19 April 2012 [Epub ahead of print]

DPP4 ‘GLP-1 receptor
Inhibitor agonist
+ +
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W combinatin thrapy that ncludes basalinsulnhas failed to achieve HEA G arget afer 3 months,
siaiogy usuall i oy

proceed 1o a mors compie insalin sialegy, usualy i combinaton with 1-2 on-nsulin agents:
Insulin
(multple daily doses)
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Existe la necesidad de un inicio mas
temprano de la insulina - HbA;. basal

Existe inercia clinica a pesar de:

* Los beneficios del control glucémico oportuno

*  Guias de tratamiento que alientan el uso més
temprano de la insulina

Al iniciar la insulina en SOLVE™:

El promedio de la HbA1c era 8.9%

22% presentaba HbAlc = 10.0%)|

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

Esquemas no insulinicos
7
\
\
Insulina basal \ 1 bajo
(usualmente con agentes orales) v
=~ i
i
\
Insulina basal + 1 insulina Insulina premezcla
- " d I dia) 2 mod
rapida prandial (dos veces al dia;
Insulina basal + 22 insulinas
répidas prandial
Menos flexible Flexibilidad

= Recomendaciones con mayor evidenzia:Chen comm=== Recomendaciones con menor evidencia




Basal and postprandial contributions to hyperglycemia by
Alcrange

Pooled baseline data from 6 Treat-to-Target design studies
699 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)
i assume hypergl ia is >5.6 mmol/L (100 mg/dL)

hyperglycemiz
Postprandial
hyperglycemia

8.0-8.4 8.5-8.9 9.0-9.4
Baseline Alc ranges
On oral therapy, fasting hyperglycemia dominates over a wide range of Alc
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Riddle et al, Diabetes Care 34:2508-2514, 2011
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Pre-insulina

Post-insulina

Glicemias

Insulina basal

T 1

Desayuno  Almuerzo _ - Cena

Dos dosis NPH

Efecto Insulinico
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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
EndoDrChen.con

Frier BM. Diab Obes Metab. 2013: online april 3.
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NPH vs detemir en DM-2:
hipoglicemias

14— ) —@-~ Insulin detemir

0~ NPH insulin

Hypoglycaemic events per patient year

7.0
HbA1c (%)

FndobrChencom  prier M, Diab Obes Metab. 2013: online april 3.

Diferencias en peso

Study Sample Statistics Difference in means
size for each study and 95% CI
detemir NPH  difference  lower  upper P

in means limit limit
Bartley et al * 320 159 -0.990 1847 0133 0024 —
Home et al 2 267 125 0730 -1.039 0421 0.000 E
NN304-1476% 195 98 —0.920 1497 0313 0.002 —
Picber ot al.* 139 129 -1300 2066 -0534 0001
Russel-Jones etal 491 256 0540 0978 0102 0116 -
Vague etal 282 138 1200 2763 0363 0132
total 1694 905 0779 0992 0567 0.000 *

-0 20 00 20 40
favors datemic favors NPH
EndoDrChen.con

Szypowska A. Por Arch Med Wewn. 2011;121:737
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Detemir: menor ganancia de
peso en pacientes obesos

B insulina detemir

B npH

Cambio de peso promedio (kg)

-05 - <25 >25-27 >27-29 >29-31 >31

Indice de masa corporal inicial

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

Peripheral tissues
- ) . Muscle r Food

pancreas

The ‘Liver hypothesis’:
Distribution of exogenous insulin

Peripheral tissues
Adipose Muscle r Food

pancreas
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Relative peripheral and hepatic effects
of detemir and NPH
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Por qué las diferencias en peso?
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Total energy expenditure

Change in weight over 16 weeks
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Difference In energy Intake
(KCaliday)
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Zachariah S. Diabetes Care. 2011;34:1487

Estudios de flujo cerebral: NPH vs detemir

CMRy, CBF
NPH Detemir P NPH Detemir P

Total gray matter 015*0.02 0.16+0.02 02 031*005 034*005 006
Regions of interest

OFCL 040 +0.08 | 02
OFCR 041008 | 03
Insula L 044 % 0.09 | 0.04
Insula R 043 +0.08 | 0.05
Putamen L 0.44%0.09 | 0.04
Putamen R 0.45%0.09 | 0.02
Caudate L 037 +0.08 | 0.08
Caudate R 036 % 0.09 | 0.02
Striatum 042 +0.09 | 0.02
Thalamus L 0.43 007 | 0.07
Thalamus R 043 +0.08 | 0.04
Cingulate ant L 039 %0.09 | 0.03
Cingulate ant R 041 +0.09 | 0.04
Cingulate post L 041 % 0.08

Cingulate post R . .06 0.43 +0.08

Dataare mean * SD unl min~". CMRgy in pmol -cm ™ *min™

Paired data, n = 24 for CMRgy, and n = 18 for,CRF, an, aterior; L, lefi; OFC, orbitofrontal cortex; post,
posterior; R, right. Van Golen LW. Diabetes Care. 2013;36:4050
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Metas de tratamiento

Glicemia ayunas Glicemias
postprandiales

<6.5% 70-110 mg/dI <140 mg/dI
<7% 80-140 mg/d| <180 mg/d|

EndoDrChen.com
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Insulina basal:
Ajuste de dosis por el paciente

Glucosa de
ayunas >90 mg/d|

Glucosa de
ayunas >110 mg/d!

Glucosa de o Glucosa de
ayunas Mantener ayunas
70-90mg/d| Dosis 80-110 mg/dl
. : Glucosa de Glucosa de
sayd pacientes <on | ayunas <70 mg/di ayunas <80 mg/di
orales que
iniciaban insulina
detemir
Ajuste cada 3er dia segun el promedio de la glucosa de ayunas
Didbetds' Gbes Metab. Jun 2009;11(6):623-631
Ajuste de dosis por el paciente
mejoria en HbA, . estudio Titrate
8.2+ -0.94% -1.22%
8.0 799 ~®-70-90 mg/dL  HbA,. HbAy
T 7.8 7.94 80-110 mg/dL
o 7.6
g 7.4+
T o] 7.04
[}
T 70 7.00%
5 6.8 6.93 6.77%
E  6.6-]
o
& 6.4
6.2
6.0
Inicial T sem1i2 T sem20 !
Tiempo /semanas * cambio en ambos

grupos
p = 0.019 at 20 weeks

EndoDrChen.com
Blonde L. Diabetes Obes Metab. 2009,11:623
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Basal Insulin: Percent of patients with HbAlc < 7%

Basal Insulin
Study (first auther, Proportion of patients with | bA1c <7%
29 trials, with 17,588 patients **" """
ks 2005.00) e
. . Has 20 ) I
HbA1c < 7% was achieved in  ijeine 7005

rice: 2008 | i
41.4% (95% Cl, 35.6-47.4%). fwefnaz‘%%ns;iz@

. Jaeobard
Predictors of response: Kazds 20 )
- first insulin treatment, Kennecy. 2000 3
) ! Kanneay 3606 |
- lower insulin dose Tor
Camaain, 500
- use of 2 oral drugs

Hypoglycemic events: 0 to ESEE"‘}%EZ%"’
4.71 events/patient/30 days Bl 2‘“’"‘“" .
Rosenstock 2008 (45)
Weight gain ~1.75 kg Baze, 200°
(1.2:2.1) Rieals m..‘&é&mm,

Orcrstack. 2005 (61 &
Final Insulin dose: 0.48 S sebecy
(0.4-0.57) Fogeiivd 331868 -

Pooled estimate (95% CI)
Giugliano et al. Diabetes Research & Clinical Practice 92 EndoDrChen.co
(2011) 1-10 -

6 10 20 30 4 s e 70
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Mitos de insulina basal

* Requiere merienda nocturna
— Con los nuevos analogos de insulina, al no haber
picos de accidn, riesgo de hipoglicemia es menor
— Si se consume merienda nocturna y no hay
administracion de insulina rapida, puede hacer

hiperglicemia que arrastraria hasta la mafiana
siguiente

* Sila glicemia esta bien... no me inyecto
—Si no se aplica la dosis, al dia siguiente amaneceria
alto

EndoDrChen.cos

1 bajo

Insulina premezcla
(dos veces al dia) 2 mod

Insulina basal + 1 insulina
rapida prandial

Insulina basal + 22 insulinas
rpidas prandial

>3

Recomendaciones con mayor evidenziaChen comm=== Recomendaciones con menor evidencia
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STEPwise™: study design

+1Asp x3
Randomisation ] sp X Largest measured PPG
increment
] +1Asp x2 Target postprandial:
ExtraSTEP 4-8 mmol/I
+1Asp x1
+1Asp x1
Insulin detemir SimpleSTEP . Largest perceived meal
initiated +1Asp Target preprandial:
Run-in period 4-6 mmol/|
detemir + OADs +Asp X3
— y y | L
— + + + +
12 0 period 1 period2 2% period3 36 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
2

Meneghini et a. Diabetes 2010;59(Suppl. 1):A199

ndoDrChen.con
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STEPwise™: change in HbA,

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

HbA; (%)

Change was adjusted for baseline HbA, .

Meneghini et a. Diabetes 2010;59(Suppl. 1):A199

EndoDrChen.con

02 A
0.4 1
0.4
06 | 05 ExtraSTEP
W SimpleSTEP
0.8 1
10 4
1

-11 -1.1

STEPwise™: addition of first bolus injection

Percentage of patients (%)

ExtraSTEP group added
insulin based on PPG
measurement

Meneghi Diabetes

Dinner

SimpleSTEP group added
insulin based on patient
assessment

EndoDrChen.con
onfile

ExtraSTEP
W SimpleSTEP
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Metas de tratamiento

Glicemia ayunas Glicemias
postprandiales
<6.5% 70-110 mg/dl <140 mg/dl
<7% 80-140 mg/d| <180 mg/d|

EndoDrChen.con

04/09/14

Adjust to target: glulisine/glargine

“Efficacy and safety of insulin glulisine given in a fixed or a flexible dose regimen +/-
insulin glargine

*Dose adjusted weekly based on SMBG reading from previous week

24 week trial

Simple Carb count

Simple algorithm based on | Dose adjustment based on
Titration of glulisine SMBG readings from SMBG and insulin-to-
preceding week carbohydrate ratio

Before meals and at bedtime
BG measurement Before meals and at bedtime

Education including
carbohydrate counting and
how to use insulin-to-
carbohydrate ratio

Education Basic education

EndoDrChen.con
Bergenstal et al. Diabetes Care 2008;31:1305-10.

Adjust to target: change in HbA,
and target achievement

Simple Carb count % 100
o 0 g
x < 50 n.s.
2025 2 . )
] o0
s 05 _é 60
S
g 0,75 @ B Simple
= 2 40 Carb count
o -1 =
) (5]
5 1,05 g
s g 20
& -5 c:
3 [E— £ o
I -175 n.s.

Simple  Carb count
P <0.0001, decrease from

baseline for both groups

EndoDrChen.con
Bergenstal et al. Diabetes Care 2008;31:1305-10.
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Adjust to target: hypoglycaemia
p=0.02
9 - —
8

g 81
5T 5 |
£1
£S5 6
o €
52 5 i
i :
.3 E 4 H Simple
% § 3 Carb count
oL
E>n 2 2 n.s.

®
-84 089 o7
> 14 4
T

] -
Minor Major
Minor = BG < 50 mg/dI
EndoDrChen.con
Bergenstal et al. Diabetes Care 2008;31:1305-10.

Premezclas
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Inclusion criteria:
One or two OADs without insulin
One or two OADs with od NPH/glargine
7%<HbA, <12%
Randomisation 3:1 tid + IDet od or bid (n=537)
BlAsp 30 bid (n=178)
Screening
1 | | |
I I 6-week I 20-week treatment phase |
titration
phase
OADs were discontinued in both arms
0D, oral od, once daily; NPH, Hagedorn; glargine, insulin glargine;
HOA gycted haemoglobin A 0, tree imes dally
Liebl et al. Diabetes Obes Metab 2009;11:45-52 reenee
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PREFER: HbA,. reduction in insulin-naive
vs. insulin-treated patients
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BIAsp 30 IDet/! BlAsp 30 IDet/!

g

i

£

<

& =0.0129

g 1 6.92% p=0

S Baseline-corrected

-20 p=0.106 204 treatment difference
Insulin naive Previously treated with basal
insulin
Liebl et al. Diabetes Obes Metab 2009;11:45-52 Fdobrchen co
PREFER: rate of hypoglycaemia

Hypoglycaemia BlAsp 30 IDet/
Major (n) 0 5
Minor* (% patients) 28% 31%
Nocturnal minor (% patients) 7.3% 7.4%
Incidence of minor 1.9 1.8
(events/subject/year)
Incidence of nocturnal minor 0.5 0.7
(events/subject/year)

Between-treatment differences not significant

“Confirmed by blood glucose<3.1 mmol/|
#Calculated for the final 20 weeks of the study

EndoDrChen.cos
Liebl et al. Diabetes Obes Metab 2009;11:45-52

INSULINIZACION EN DM-1

EndoDrChen.cos
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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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3 dosis ultrardpida + 1 basal

EndoDrChen.com

Variabilidad glicémica: DM-1
[ Estudio | NPH | Detemr | 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 NN NN

2 <0.001
2 <0.001

Frier BM. Diab Obes Metab. 2013: online april 3.
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Overall change in A1C with insulin aspart

Trial number Estimates with a 95% CI
Type 1 N
035 1065
036 882
054 186 —t
064 367 —=
06! 423 —=—|
Type 1 and type 2
1634 220 ‘ 1
Type 2
037 182
1198 176 i :
1266 71
All 3572
Fixed effects model =
Random effects model
-1 0 1
RHI + NPH

Insulin aspart + NPH —
Favors
from one trial (066) are missing as no measurements were done in the first 16 weeks

DrChen.co
gia 2009;52(Suppl. 1):5359 (Poster S76P""
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Nocturnal hypoglycemic episodes with
insulin aspart

Estimates with a 95% CI
Trial number

Type 1 N
035 1065
036 882 ——
064 186 —=
065 367 =1
066 423 —al
Type 1 and type 2
1634 220 —
Type 2
037 182 S
—_
1198 176 —
Al 3572
Fixed effects model =
Random effects model -
-1 0 1
Insulnaspart +NPH o RHI+NPH
Favors

rChen
Heller et al. Diabetologia 2009;52(Suppl. 1):5359 (Poster 8£6P "

DM-1 vy conteo de carbohidratos

* Al estar mas insulinopénicos, son mas
susceptibles a las variaciones de glicemias
postprandiales seglin consumo de
carbohidratos

* En este contexto, idealmente se debe hacer
conteo de carbohidratos y corregir segin
glicemia

EndoDrChen.cor
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¢ RIC: relacidn insulina carbohidratos

DM-1

— 450/dosis total insulina

Factor correccioén:

— 1700/dosis total de insulina

EndoDrChen.cos
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Caso clinico

Masculino de 22 afios,
portador de DM-1 en
tratamiento con insulina
glargina 18 u al dia, insulina
lispro 12-10-14 u al dia.
Tiene glicemia en ayunas en
160 mg/dl, va a consumir 1
sandwich de jamon (2
tajadas de pan cuadrado, 1
tajada de jamon, lechuga,
tomate)

EndoDrChen.cos

Caso clinico

Dosis total de insulina: 18+12+10+14 =54 u
Factor correccién: 1700/54 = 31.48

RIC: 8.33
Glicemia actual: 160 mg/dI
— Ideal 100 mg/dl

— Actual —ideal = 160 — 100 = 60 mg/d|
— Factor coreccién: 60/31.48 =1.90 u
Consumo carbohidratos: 30 g

—30/833=3.60u

Dosis total: 1.9+3.6=4.5u

EndoDrChen.cos
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DISPOSITIVOS DE

EndoDrChen.con

ADMINISTRACION: IMPORTAN?

04/09/14
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Vial vs lapiceros

Dat

fabase Vial/Syringe Pen Palue®
Outcome Mezsure, Mean (SD)
MarketScan N=5523 N=6065
Number o insuin ssar precrpon iims 5.48 (350 482(299 <0.001
imber of post-index period visits (any type of vist/medical claim) E . ). =
for hypogiycemia
Past-index period health care Costs for any ype of hypoglycemia diagnosis (§) 456 (4689) 7132191 <0007
Post-index period diabetes-related health care costs (§) 6469 (14,770) 5753 (9387) <0.001
Post-index period all-cause health care costs (5) 21,551 (37,495) 19,070 (29,913) 0503
LifeLink N=3782 N=4512
Number oIl ssprt rescripton clains 621 (4.16) 558 3.4§ <0.001
imber of post-index period visits (any type of vist/medical claim) ). | ). B
for hypogiycemia
index period heallh care Gosts for any pe of Fypoglyceia Gragnosts X Y . g
Post-index period diabetes-related health care costs (§) 6867.99 (12,16262) _6458.37 (9798.04) 0700
Post-index period all-cause health care costs (§) 1925568 (37.912.35)  17,911.02(30,30766) 0890

EndoDrChen.con

“P-values were from chi square tests, Student’s t-tests, or nonparametric median tests for variables that were not distributed nomnally.

Ache CV. Curr Res Med Opin. 2013;29:1287
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NUEVAS INSULINAS

EndoDrChen.cos
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Disefio de Degludec: estructura

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

-S—S
A1 1 A21 DesB30
JOOEQc @M cALOOLENM@cN @
: ! o
B1 § s B29

]
FVNQH.(I:GSHL.EALVLVCGERG..VTPK

desB30 Insulin

oM L-y-Glu

Glutamic acid

N07(\/\/\/\/\/\/\/1‘\ OH
N
H
o - o
Hexadecandioyl
Fatty diacid
side chain

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

Insulina degludec: despues de

yecciéon
"‘ m [ @Phenol; @ zn2+]

&
Inyeccmn de insulina &

degludec

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.cos
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Thumb-sized AFREZZA™ Inhaler

[P —————"
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MannkKind
Corporation

AFREZZA™ in Action

Regular Insulin

Conclusiones

* Los andlogos de insulina basal tienen mucho
menor riesgo de hipoglicemia comparado con
insulina NPH

* Los andlogos de insulina ultrarrapidos son mas
sencillos de aplicar y ademas reducen un poco
mas hbalc

* En DM-1 el conteo de carbohidratos provee
ventajas no asi en DM-2

EndoDrChen.con
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Preguntas...
chenku2409@gmail.com
EndoDrChen.com
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