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Progresando en la insulinizacion

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.cor

Caso clinico

* Femenina de 63 afios, con DM-2 de 12 afios de
evolucion. Tratamiento actual con metformin 500
mg tid, glibenclamida 5 mg bid e insulina glargina
36 u al dia en las noches.

* Peso 74 kg, talla 155 cm.

* No tiene lesién de 6rgano blanco.

* No hipoglicemias.

* Glicemia ayunas 118 mg/dl, Hbalc 8.0%
¢ Cual es la conducta a seguir?
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Agenda

* Cudndo pasar a insulina prandial
* Esquemas para insulinizacién prandial (bolos)

 Alternativas a la insulinizacién prandial

EndoDrChen.cor




26/9/15

CUANDO INTENSIFICAR?

EndoDrChen.cor

Cuando intensificar?

* Cudl es el escenario usual?
— 2 agentes orales: Met + SU/i-DPP4
— 1insulina basal

* En este contexto, agregar...
— TZD: contraindicacidn relativa

— Inhibidores alfa glucosidasa: poca efectividad y
poca tolerancia

— colesevelam/bromocriptina: no disponibles,
limitada eficacia
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Cudles son las alternativas?

* Insulina prandial
— Basal plus

— Bolos secuenciales
— Esquema intensificado
* Insulina premezcla
— Fija
— Hecho por el paciente (NPH+simple)
Andlogos de GLP-1
Inhibidores de SGLT-2
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POR QUE HAY RESISTENCIA A
INTENSIFICAR?
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Mitos y percepciones de la
intensificacion
Es complejo
Es engorroso
Es incémodo
Hipoglicemia
No va a ser aceptado por el paciente
Titulacién de dosis

Por lo tanto...

No tenemos que pasar a un basal bolo
completo

Podemos empezar con bolos secuenciales,
iniciando con un basal plus

La diferencia es la velocidad de reduccion de
hbalc, pero 6 meses después se pierde esta
diferencia

STEPwise da flexibilidad y tiempo para
acostumbrarse al esquema
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ANALOGOS ULTRARRAPIDOS
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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
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Diabetologia 2009;52(Suppl. 1):5359 (Pnstrraﬁ“sf !

Control metabdlico: HbA, vy perfil de
glicemias

* Promedio HbA,_ al final de tratamiento fue
1Asp, 7.7 +0.8%; HI, 7.7 +0.9%; (NS)

3 =

lAsp

©

(mmol/l)

o o N ©

n=155

Glicemia plasmatica
promedio + SEM

Tiempo
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Effect of insulin analogues on risk of severe hypoglycaemia
in patients with type 1 diabetes prone to recurrent severe
hypoglycaemia (HypoAna trial): a prospective, randomised,
open-label, blinded-endpoint crossover trial

Ulrik Pedersen-Bjergaard, Peter Lommer Kristensen, Henning Beck-Nielsen, Kirsten Nergaard, Hans Perrild, Jens Sandahl Christiansen,
Tonny Jensen, Philip Hougaard, Hans-Henrik Parving, Birger Thorsteinsson, Lise Tarnow

Lancet Diabetes Endocrinol

EndoDrChen.cos 2014; 2:553-61
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Tasa de hipoglicemias severas

Onanalogueinsulin ~ Onhumaninsulin ~ pvalue

treatment treatment
Number of severe hypoglycaemic events 105 136 -
Causality (Whipple's triad) 014
Definite 3130%) 53(39%)

NNT 2 pacientes en 1 afio para evitar una

hipoglicemia severa

With convulsions or fits 18(17%) 25(18%) 087
Treatment with intramuscular 12 (11%) 28(21%) 0080
glucagon orintravenous glucose

Exteral assistance required 27(26%) 45(33%) 026

Use of health-care resources

Emergency call 16(15%) 28(21%) 031
Health-care professional 21(20%) 33(24%) 053
Hospital admission 2(2%) 0 019

Data are number of events (%) or mean (SD),

Table3: G
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Distribucion de las hipoglicemias
severas
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B Analogue insulin
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3 dosis ultrarapida + 1
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Optimizando e intensi

Optimice la dosis de insulina basal

ficando

Dosis Dosis Cobertura Terapia con
prandial prandial prandial premezclas
Unica secuencial completa de insulinas
Dosis
prandiales
fijas vs
flexibles
vs completa
Holman et al. NEJM 2009;361:1736-
Lankisch et al. Diab Obes Metab Meneghini et al. Diabetes 47; Milek et al. Diabetologia 2008; jeb| et al. Diab Obes Metab
2008;10:1178-85 2010;59(Suppl. 1):AT98loDrChen.comS0(Suppl. 1):5412 2009;11:45-52

STEPwise™: study d

Randomisation

ExtraSTEP

esign

Largest measured PPG
increment
Target postprandial:

+I1Asp x1

[ —

+1Asp x1

4-8 mmol/|

Insulin detemir SimpleSTEP

initiated +lAsp x2

Largest perceived meal

Target prep
Run-in period ’_; 4-6 mmol/|
detemir + OADs +1Asp x3

—_

L T
-12

o+

Period1 2 period2 2% Period3

Inclusion criteria:

. T2DM >6 months

« HbA, 7.5-10.0%

. Basal insulin 23 months +1-3 OADs
TZOM type 2 dabetes; D, ora antlabetic drug s, insuln aspart

ndoDrChen.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
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_ 0.4
< 06 | 05 ExtraSTEP
e W SimpleSTEP
S 08
T

10 A

1
12 4 11 11
14 4 13

Change was adjusted for baseline HbA, .
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Meneghini et a. Diabetes 2010;59(Suppl. 1):A199
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STEPwise™: addition of first bolus injection
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5 ‘ ‘ ‘ ExtraSTEP
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3
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0 +—= T T
Breakfast Lunch’ Dinner
ExtraSTEP group added SimpleSTEP group added
insulin based on PPG insulin based on patient
measurement assessment
EndoDrChen.con
Meneghi Dibetes onfie

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, DavidH W Shu

Lancet Diabetes Endocrinol
2014;2:30-37

EndoDrChen.con




Procedimientos

* Basal bolo:

— 2 u de insulina aspart con cada comida
* Stepwise:

— 4 uinsulina aspart con la mayor comida

agregando un segundo bolo a la semana 11 o
tercer bolo a la semana 22 si hbalc >7%

— Mayor comida: definido como la comida con
mayor contenido de carbohidrato determinado
por el paciente

EndoDrChen.cos
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Eficacia en Hbalc

A
80 —8— Stepwise 6
—4&— Basal-bolus
78 61
76 59 §
g -0.98% (95% IC -1.09, -0.87) =
€ 74 ~— 7 2
3 72 e 55§
70 - T8 = 3
68 B S 51
66 -1.12% (95% IC-1.23,-1.00) [
0% T T T T T T T — o
o 4 8 12 16 20 24 28 32

Time (weeks)
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Pacientes que alcanzaron Hbalc <7%
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B
OR=6-85 OR=238 OR=136
p<0-0001 p<0-0001 p=015
” 654 633%
563%
_. 60 559%
2 452%
2 a0
3
192%
S 20
o
Week 10 Week 21 End of trial
B Stepwise
I Basal-bolus
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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

EndoDrChen.cos
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Hypoglycaemia rate

Hipoglicemia

— Stepwise

80~ — Basal-bolus h H
70 , H .
60 H B :

(episodes/ exposure-year)

Time (weeks)
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Reduccion en Hbalc
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44 Premezcla
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Mean A1C (%)

~

Glar +3 Glu

Glar+1glu

o

(]

BL 6 12 24 36 48 60 LOCF
Treatment Week
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Riddle MC. Diab Obes Metab. 2013.
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Aumento de peso

Premezcla

Glar +3 Glu

Glar+1glu

Weight Change (kg)
o = N W s OO N

24 36 48 60 LOCF
Treatment Week
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Riddle MC. Diab Obes Metab. 2013.
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Tasa de hipoglicemias
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Riddle MC. Diab Obes Metab. 2013.

Basal Bolus Insulin: Percent of patients with
HbAlc < 7%

Basal Bolus Regimen

12 trials, with 2114 patients f:!t",:'l:‘.‘.if'f“‘ Proportion of patients with HoA1c <7%
’ P Hollander, 2008 (44) —_—
HbA1c < 7% was achieved in  Holander, 2008 (44) ——
53.9% (95% Cl, 43.5-64) Rosenstack, 2008 (46) —a—
Bergenstal, 2008 (47) R —
Hypoglycemic events (mean/  Bergenstal, 2008(47) ——
patient/30 days): 0.88 Lankisch, 2008 (49) ——
(0.35-1.3) Lankisch, 2008 (49) —
Liebl, 2009 (50) E
Weight gain ~2.75 kg Riddle, 2009 (53) | S
(1.8-3.7) Raskin, 2009 (59) ——
Raskin, 2009 (59) —a
Final insulin dose: 0.89 U/kg ~ Frise® 2099 —
(0.78-1.3)
Escalation from basal to basal-bolus increases & — "
success rate in an additional ~12% to 14% of —— S a0

patients . . . N 20 30 4 5 60 70
- HbAlc < 7% is achieve in ~54% o[ patients
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Inicio y titulacién

* Iniciar cada bolo con 0.1 u/kg
* Ajustar la dosis segun la glicemia antes de la
siguiente comida
* Esquema 3-0-3
= -3 usi<80
= 0si 80-120
= +3usi>120
= Cada 3 dias

26/9/15

INSULINA PREMEZCLA

Premezclas

S
B
=
S
3
2
=
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PREFER: study design

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

6-week
titration
phase

20-week treatment phase

OADs were discontinued in both arms

OAD, oral antidiabetic rug; od, once daily; NPH, neutral protamine Hagedorn; gargine, insuln glargine;
HbA,, glycated hacmoglobin A tid, three times daily

EndoDrChen.con
Liebl et o, Diabetes Obes Metab 200%;11:45-52
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PREFER: HbA, reduction

BlAsp 30 IDet/|

8.52%
g
<
2
2
£
=
£ 6.96%
g
S
3
&

-0.234%
p=0.0052

Baseline-corrected
treatment difference
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Liebl et al. Diabetes Obes Metab 2009;11:45-52

PREFER: HbA,. reduction in insulin-naive
vs. insulin-treated patients

BIAsp 30 IDet/! BIAsp 30 IDet/!

8.61%

g -05
<
H
H -10 I
& =0.0129
< 1 6.92% -15 P
[ Baseline-corrected

-20 p=0.106 204 treatment difference

Insulin naive Previously treated with basal

insulin

EndoDrChen.con
Liebl et al. Diabetes Obes Metab 2009;11:45-52
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PREFER: percentage of patients
achieving HbA;.<7.0%

70
60%
60
50%
50
40
30
20

10

Patients reaching HbA, target (%)

BlAsp 30 IDet/!

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

PREFER: change in body weight

T

P

£

2 25

2

8 +2.4kg
£ 20

g +2.1kg

® 15

]

H

z 10

8

3

£ 0.5

@

%

&

2 0

S

BlAsp 30 IDet/

Baseline*: 88.4kg 89.4kg

“ITT population (all subjects who received at least one treatment dose)
EndoDrChen.con
Liebl et al. Diabetes Obes Metab 2009;11:45-52
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Cual estrategia de intensificacion?

 Basal plus/basal bolo * Premezclas
— Mayor reduccion de — Hbalc ligeramente
Hbalc mayor
— Mas fisioldgico — Mas rigido

— Mejor titulacién de — Al titular, modifica dosis
dosificacion de ambos componentes
— Un sélo lapicero

— Mas sencillo

— Uso de 2 lapiceros
(tipos) de insulina que
pueden producir
confusion

— Un poco més dificil

EndoDrChen.cor

26/9/15

Inicio y titulacién

Dosis total 0.5 u/kg
2/3 dosis en la mafiana
—2/3 NPHy 1/3 simple

¢ 1/3 dosis en la noche
—2/3 NPHy 1/3 simple

— % NPHy % simple

EndoDrChen.cor

Titulacion

* Titulacién:

— Dosis de la mafiana segun la glicemia antes de la
cena

— Dosis de la noche segun la glicemia en ayunas
* Sino es una premezcla fija

— Titular la dosis de insulina simple con la glicemia
postprandial

EndoDrChen.cor
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BASAL BOLUS VS PREMEZCLA, CUAL
ES LA MEJOR EVIDENCIA

EndoDrChen.con
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Estudio 3 afios disenado para investigar el
inicio e intensificacion de insulina

I Aspart:
T % 1 IAsparta TID + Detemir OD
708 pacientes: Deternir :
. ! X
« HbA,. 7-10% oD  Detemir OD + I Asparta TID
« Dosis Max ADO f 1
« Virgenes a i
insulina BiAsp30 BID i BiAsp30 BID + midday I
« IMC <40 kg/m?2 1 Asparta
0 1 2 3
Afios

Tx con SU reemplazado por una segunda insulina en el ler afio

si:
+ HbA,. 210% o
« HbA,. =8% en 2 ocasiones consecutivas
O si:
* HbA,. >6.5% al finalizar el ler afio
Adapted from Holman,et,al, NEJM 2009; 361:1736-47

La mayoria de los pacientes fueron
intensificados por una segunda insulina
74.3% de los pacientes fueron intensificados

81.6

I W Original regimen
B B ntensified regimen

Gpo Inicio Gpo Inicio Gpo Inicio :g;g-a"mﬂsinfﬂf overall
BiAsp30 | Asparta | DETEMIR

EndoDrChen.con
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Control sostenido de HbA,. en
los 3 brazos

88
8.6 Baseline HbA,
8.4
8.2 *
_ 8
§; 7.8 16
g6 B vear one
574 7.3 S
= 7.2 7.1 . O vear three
. ; . 6.9
: 0/ *p<0.001 vs.
NovoRapid® an
6.4 NovoMix® groupls
Gpo Inicio po Inicio
BiAsp30 | DETEMIR

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

rchen com

Adapted from HOIRSAGE S NEJM 2007; 357:1716-30
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Tasas de hipoglucemia menor

10 « Mlvear one
5. ° 8 Jvear three
Q g 8
@
25 7 *k
T
e ° = *p=0.002 and
5o 5 ES p<0.001 vs. NovoMix®
t 4 i and Levemir®
] 3 3 respectively at year
TE one
38 2 17 *%p<0.001 vs.
=1 NovoMix® and
0 Levemir® at year
0 three

)

#p=0.01 vs. Levemir®
at year one
Gpo Ini Gpo Inicio | Gpo Inicio | ##p<0.001 vs.
Asp: Asparta Detem 't-::’:e"‘"“ at year

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

Holman et al. WEIM 2007'357:1716-30

Baja proporcion de pacientes experimentaron
hipoglucemia mayor en 3 afios

10

9

8

7

6

5

4

3 2 2.1

2

1 m .
o ‘ I

BiAsp30 start group Aspart  °startgroup  Detemir startgroup

Patients (%) experiencing major
hypoglycaemia

f patients in

Holman et al. WEIM 2007'357:1716-30
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Ventaja en el peso sostenida con I
Detemir durante la intensificacion

-

Weight change from
baseline (kg)

0
9
8
7
6
5
4
3
2
1
0

W Year one

.Year three

##
** #
6.4
t 57 5.7
p=0.005 vs.
4.7 NovoRapid® at year on
3.6 *p<0.001 vs. Levemir
at year one
19 #p<0.001 vs. Levemir
. at year one
**p=0.005 vs.
Levemir® at year three|
1 ## p<0.001 vs.
Levemir® at year three|
Gpo Inicio Gpo Inicio | Gpo Inicio |
BiAsp30 Asparta Detemir

Holman et al. NEIM 2007;'357:1716-30
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INTENSIFICACION CON INSULINAS
VS OTRAS TERAPIAS

EndoDrChen.con

BEGIN: VICTOZA-ADD ON

A ~= IDeg+Lira (n = 88)
9.0 ~ IDeg+lAsp (n = 89) r’s
85 « IDeg (n = 236) 71

HbAlc (%)
(jowy/joww) 3| yqH

T T T 0
0 2 4 6 8 1012 14 16 18 20 22 24 26
Time (weeks)

EndoDrChen.con
Mathieu C. Diab Obes Metab. 2014.
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BEGIN: VICTOZA-ADD ON

c Week 0 Week 26
.- - IDeg+Lira (n = 88)
. ~+  IDeg+IAsp (n=89)
1 IDeg (n = 236)
9 »w
£ 3 £
z
v s =
4
0+ . - v o0
F F & & & e S NS
©F o W Y @
“‘"@& 1 o gt @ e <«
ER &
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Mathieu C. Diab Obes Metab. 2014.

BEGIN: VICTOZA-ADD ON

1~

s W IDeg+Lira (n = 88) 1
A B IDeg+Asp (n=89) 9
3 ¥ IDeg (n =236) -
5
3

Change in weight from baseline
(kg)
()

aujaseq woyy wFom ut a3uey)

EndoDrChen.cos
Mathieu C. Diab Obes Metab. 2014.

Juse et al. [52]

beino et al. 53]

J5LP-1 receptor agonist added to insulin

Agregar GLP1RA a insulina

Treatm
duration treatments treatment

30weeks  InsGlarMET£PIO  EXEN (N=138) 832 J17 954 18 495U 113U
PBO (N=123) 850 110 934 110 474U 120U
24weeks  SU+Basallnst LIXI (N =154) 854 1077 659 104 249U 139U
PBO (N=157) 852 1011 656 101 241U Loy

EndoDrChen.cos

26/9/15
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Harmony 6 Study Design

Insulin glargine Albiglutide 30 — 50 mg weekly

220 units per day n =250
N =500 Prandial lispro

Primary Endpoints:
« Non-inferiority vs
lispro
« Superiority vs
lispro, if non-
inferiority met

HbA1c: 7-10.5% N = 250

Study Design

Other End|

« Time to, and %
requiring rescue
« Weight

* Hypoglycemia

* QoL

<FP

+ Randomized, open-label active controlled, parallel group study
+ Optional up-titration of albiglutide 30—50 mg weekly, starting at Week 8
« Titration of basal and pre-prandial insulin, to meet pre-specified protocol

criteria
+ Primary Endpoint: 26 weeks
+ Study Duration: 52 weeks
» 586 randomized; 566 received treatment

EndoDrChen.con
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Overall Conclusions

Efficacy

Both albiglutide and lispro produced clinically significant reductions
in HbA1c from baseline (-0.82 % vs -0.66%, respectively)

Albiglutide met the non-inferiority endpoint for HbA1c vs. lispro
(p<0.0001) at 26 weeks, and only just missed showing superiority

(p=0.0533)

The FPG trend mirrored the HbA1c curve, with greater reduction in
the albiglutide treatment arm than the pre-prandial Lispro arm

The observed weight change at Week 26 in the albiglutide arm was
statistically greater than the pre-prandial insulin arm (-0.73 kg vs

+0.81 kg)

No meaningful difference between treatment groups when viewed by

subgroup (background OAD, gender, race, etc)

Efficacy and weight loss in the albiglutide arm were maintained

through 52 weeks

EndoDrChen.con

CONCLUSIONES

EndoDrChen.con
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om==== Recomendaciones con menor evidencia

merode | [ Complejidad
inyecciones | | de régimen
™,
\
\
\
\
\ .
\ 1 bajo
\
\
- \
.. i
~ i
Insulina basal + 1 insulina Insulina premezcla 2 mod
rapida prandial (dos veces al dia)
Insulina basal + 22 insulinas
rapidas prandial
>3
——  Recomendaciones con mayor evidenziarcher
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ARTICULO DE REVISION
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) INSULINIZACION:
COMO HACERLO MAS SENCILLO PARA TODOS
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Caso clinico

* Femenina de 63 afios, con DM-2 de 12 afios de
evolucion. Tratamiento actual con metformin 500

mg tid, glibenclamida 5 mg bid e insulina glargina
36 u al dia en las noches.

* Peso 74 kg, talla 155 cm.
* No tiene lesién de 6rgano blanco.
* No hipoglicemias.

* Glicemia ayunas 118 mg/dl, Hbalc 8.0%
e Cual es la conducta a seguir?

EndoDrChen.cor
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Preguntas...

chenku2409@gmail.com
EndoDrChen.com
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