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* Cudndo insulinizar?
¢ Cuales son las diferentes estrategias?

* Hay diferencias entre insulinas basales?

* Cudl es la mejor estrategia de intensificacion?
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Approach to management

of hyperglycemia: more less
stringent stringent
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Belfast Diet Study: biphasic decline in
B function
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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.
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Basal and postprandial contributions to hyperglycemia by
Alcrange

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
C i assume i

yperg

is >5.6 mmol/L (100 mg/dL)

76% 78% 79% 79% 80%
Postprandial
hyperglycemia
<8.0 8.0-8.4 8.5-8.9 9.0-9.4

29.5
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, 201
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DIFERENCIAS ENTRE INSULINAS
BASALES
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Mecanismo de accién glargina
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Insulina detemir

LysB29(N-tetradecanoyl)des(B30)

* Solucién cristalina
* pH neutro
¢ 11U=24nmol
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DIFERENCIAS ENTRE INSULINAS:
VARIABILIDAD, PESO E HIPOGLICEMIAS

EndoDrChen.cos

Menor variabilidad de efecto intra-
individual: analogos vs NPH
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Heise T et al. Diabetes 2004;53:1614-20.

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

Bartley 0 2 <0.001
Home 0 2 <0.001
Rusell-Jones 0 2 <0.001
Pieber 0 2 <0.001
Vague 0 2 0.001
De Leeuw - - -
Standl - - -
Kolendorf 0 2 <0.001
Hermansen 0 2 <0.001

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




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

FndobrChen.com  prier M, Diab Obes Metab. 2013: online april 3.
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Cochrane: variabilidad en perfil
glicémico

Comparisan: 1 Datemir versus Clrging
Gudome: 17 Variability of plasma glucose profles at study endpaint

sy or subgroup Dutenie Grargine Mean Difterence weight Mean Diference
W wansn "™ wanso) W Rindon.35% c1 I, Findon,95% C1
Hollnder 2008 as ezea s ezmom —a— 5% ~0.01 1-0.06,0.041
Raskin 2009 4 03029 13 0302 —=— 5% ~0.01 1-0.06,0.041
Rosenstock 2008 W casoan 21 saL03 —a— s00% 007 001,013)
Total (95% C1) 759 527 - 1000%  0.01[-0.03,0.06]
Brtrogenuin: Th = 0.00; Cht ~ .55, df = 2 (P = 0.09) F 255%
for 2

EX g [
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En&Winhen et al. Cochrane Database Syst Rev 2011: CD006383

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




Cochrane: tasa de hipoglicemias

Revien: Inulin detemir ve

rsus insulin glargine for type 2 dizbetes

Comparison: 1 Datemir versus Chrgi

Gundome: B Event rate for

overal hypoglycaenia per patient.year
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Sty or ubgroup 1o g o i weight e
Hollander 2008 <013 008 - 50% 0881061, 0951
Raskin 2009 003 0.0 = 20% 10300531141
Rosenstock 2008 -0.02 (0.04) - 26.0% 0.98[0.91.1.06]
Swinnen 20102 0.13 (0.05) —— 24.0% 1.1411.03,1.26)
Total (5% C)) - 1000%  100[0.90,111)
Hetrogenuit Th = 0.01; Cht = 17.50,df =3 7 = 0.00056) F ~83%
TesTofoveri et 2 = 601 (= 0 59
TeEtfor subgroup arfsrencas: Not spplicable
R T E
Favours deemir Favaurs iargine
En&Winhen et al. Cochrane Database Syst Rev 2011: CD006383
Study Sample Statistics Difference in means
size for each study and 95% CI
dotemir NPH difforonce  lowor  uppor P
inmeans limit limit
Bartley et al* 320 15 -0990 1847 0133 0.024 —_—
Home et al 267 125 0730 -1039 -0421 0,000 -
NN304-1476% 195 9% 0920 1497 0303 0.002 ——
Piober ot al % 139 129 1300 2066 053 0.001
Russel-Jones etal* 491 26 0540 0978 0102 0.116 -
Vague et al 2 282 198 1200 2763 0363 0132
totel 164 905 07719 0992 0867 0.000 *
40 -20 00 20 40
favors dotomi favors NPH
EndoDrChen.c

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

Cochrane: aumento de peso

Revien: Insuli detenirvrsus insulin glrgine forype 2 iabetes melius
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Cochrane: cambios en Hbalc

Review: Insuli detenirversus insulin glrgine for ype 2 iabetes melius
Eomparizan: & Do saraus G
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as oasw s ro3m —— 28x 0151-007,0351
e s 7ma o rozan — 24x 0311007.0551
Rosenstock 2008 W rasase 0 7203 —a— 2% 0041-015,026)
Swinnen 20102 w7108 am 7208 - 1% “oa01-021 001
-
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En&Winhen et al. Cochrane Database Syst Rev 2011: CD006383
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INICIO Y TITULACION DE DOSIS
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Insulina basal:
Ajuste de dosis por el paciente

Glucosa de

Glucosa de
ayunas >90 mg/dl

ayunas >110 mg/dl

Glucosa de o Glucosa de
ayunas Mantener ayunas
70-90mg/d| Dosis 80-110 mg/dl
» Glucosa de Glucosa de
+244 pacientes con
M 2 ton falla ayunas <70 mg/dl ayunas <80 mg/dl
orales que
iniciaban insulina
detemir

Ajuste cada 3er dia segun el promedio de la glucosa de ayunas

£ndoD)

Digbetes Gbes Metab. Jun 2009;11(6):623-631




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
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Ajuste de dosis por el paciente
mejoria en HbA, . estudio Titrate

8.2— -0.94% -1.22%
a0 7.99 ~#- 70-90 mg/dL HbA;c  HbA;c

78- 700 80-110 mg/dL
7.6
7.4
7.2 7.04

7.0 7.00*
6.8—| 6.93 6.77%
6.6—|
6.4—|
6.2—|
6.0

Promedio de HbA, (%)

Inicial Sem 12 Sem20 !

Tiempo /semanas * cambio en ambos
grupos
p = 0.019 at 20 weeks

EndoDrChen.con
Blonde L. Diabetes Obes Metab. 2009,11:623

SOSTENIBILIDAD CON INSULINA
BASAL

EndoDrChen.con




JORIGIN/
A

ORIGIN: Median A1C Levels
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EndoDrChegjzon
Y ar Origin Trial Investiators. N Engl J Med. 2012
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£ndoDrChen.con
Years of Follow-up  origin Trial Investiators. N Engl J Med. 2012

Factores predictores para alcanzar
hbalc <6.5%

“ OR para alcanzar Hbalc <6.5%

Mayor edad

Uso de alcohol (>2 veces por
semana)

Alc (por %)
Depresion

Relacion cintura cadera (por
unidad)

Diabetes

EndoDrChen.con

1.014 (1.008-1.019)
1.727 (1.561-1.911)

0.191 (0.179-0.205)
1.457 (1.256-1.691)
0.371 (0.244-0.565)

0.102 (0.081-0.128)

Origin Trial Investigators. Diabetes Care. 2013. Online May 8|
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Basal Insulin: Percent of patients with HbAlc < 7%

Basal Insulin
Study (first auther, Proportion of patients with IHbA1c <7%
29 trials, with 17,588 patients *** """
Riddle, 2003

29 s
HbA1c < 7% was achieved in 2008

s -
41.4% (95% Cl, 35.6-47.4%). fons 29)

Predictors of response:
- first insulin treatment,
- lower insulin dose
- use of 2 oral drugs

Hypoglycemic events: 0 to
4.71 events/patient/30 days
Weight gain ~1.75 kg
(1.2-2.1)

Final Insulin dose: 0.48 Sl m?,;’;
(0.4-0.57)

Fogelfoid, 2510 (66}

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

EndoDrChencomo 10 20 30 40

ru
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Insulinas basales

* Analogos producen menos hipoglicemia y
variabilidad comparado con NPH

* Detemir y glargina con tasas similares de
reduccion de Hbalc e hipoglicemias

* Menor aumento de peso observado con
insulina detemir

EndoDrChen.cos

1 bajo

Insulina premezcla
(dos veces al dia) 2

Insulina basal + 1 insulina
rapida prandial

mod
Insulina basal + 22 insulinas
répidas prandial
>3
- Menos flexible ‘ Flexibilidad
Recomendaciones con mayor evidenzia Chen.comm===  Recomendaciones con menor evidencia
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Optimizando e intensificando

Optimice la dosis de insulina basal

21/05/13

Single Sequential Full prandial Premixed
prandial prandial coverage insulin
dose doses therapy
Fixed vs
flexible
prandial
doses
= e N

basal-bolus

Holman et al. NEJM 20093611736~
Lankisch et al. Diab Obes Metab  Meneghini et al. Diabetes 47 Milek et al. Diabetologia 2008; (ieb et al, Diab Obes Metab
008;10:1178-85 2010;59(Supp!. 1):AF8loDrChen.con 50(Suppl. 1):5412 2009;11:45-52

STEPwise™: study design

Largest measured PPG
increment
Target postprandial:

Randomisation

ExtraSTEP 4-8 mmol/I
+1Asp x1
'—
+1Asp x1
Insulin detemir SimpleSTEP Largest perceived meal

+1Asp x2

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

— t } )

t
36 Weeks

L T
-12

Period1 12 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.con
Meneghini et a. Diabetes 2010;59(Suppl. 1):A199

STEPwise™: change in HbA,

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

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

12 4 11 11

HbA; (%)

Change was adjusted for baseline HbA, .

EndoDrChen.con
Meneghini et al. Diabetes 2010;59(Suppl. 1):A199
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STEPwise™: addition of first bolus

injection
70 ~ N\
/o \
__ 60 \
£ [
2 50 \ [ \
£ | | | \
2 | | | |
8 40 4] | | |
s ‘ ‘ ‘ ‘ ExtraSTEP
2 30 | B SimpleSTEP
s 20
H
10
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
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3 year study design to investigate
insulin initiation and intensification

Aspart

TID Aspart TID + Detemir OD
]
708 patients: Deternir
 ype 2 diabetes ob Detemir OD + Aspart TID
1c
« Max OAD dose
« Insulin naive n
« BMI <40 kg/m? BiAsp 70/30  Bjasp BID + midday
BID aspart
0 1 2 3
Years

SU therapy replaced by second insulin in the first year if:
« HbA,. >10% or

« HbA,. =8% on two consecutive occasions

Or if:

« HbA,. >6.5% at end of year one

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

The majority of patients were
intensified with a second insulin

74.3% of patients had an intensified regimen
90 81.6

],
Q
2 60

50

40

30| 26. MOriginal regimen
20 = Clintensified regimen
10

0 ,

. *p=0.002 for overall
BiAsp 70/30 Aspart + Detemir + comparison

bid Detemir aspart

%

Patients

EndoDrChen.con
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Sustainable HbA,. control in all
three arms

8.8 -
8.6 - _
8.4 - Baseline HbA,
8.2
~ g *
B3
7.8 - 76
47.6
g74 = 71 Hlyear one
= 7'5 . lvear three
6.8 -
6.8
6.6
0/ *p<0.001 vs. aspart
and BiAsp groups
BiAsp 70/30 Aspart + Detemir +
bid Detemir aspart

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

Adapted from HOIRSAGE S NEJM 2007; 357:1716-30

21/05/13

Low median rates of minor
hypoglycaemia

10 . Mlvear one
5. 9 s Jvear three
as 8
as 7 *%
T
gg © 55 *p=0.002 and
3% 5 3#9 p<0.001 vs. BiAsp
v o2 ST 70/30 and Detemir
g g 5 3 respectively at year
1] 1.7 one
bl g 2 N **p<0.001 vs. BiAsp
= h 70/30 and Detemir at
0 year three
0 1 #p=0.01 vs. Detemir
at year one
. . ##p<0.001 vs.
BiAsp 70/30 Aspart + Detemir + Detemir at year three

bid Detemir aspart

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

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

Low proportion of patients experiencing
major hypoglycaemia over 3 years

10
£q 9

i€ 8

g€

Lo 7

g3

§2 ¢

23

q

g2 3 2.6 1

0 e -

ZE ‘ . .
[-%

BiAsp 70/30 Aspart + Detemir +
bid Detemir aspart

No. of patients in | No. of patients in | No. of patien

th Asp 70/30 the aspart st: t

start group group group

6 5 2

Holman et al. WEIM 2007'357:1716-30
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Weight change from
baseline (kg)

Detemir weight advantage was
sustained throughout intensification

10

9

8 %
7

6 t 57
5 4.7

4

3

2

1

0

BiAsp 70/30
bid

W Year one

nYear three

#
6.4

57
+p=0.005 vs. aspart at
year one

3.6 *p<0.001 vs. detemir
at year one
#p<0.001 vs. detemir
1.9

at year one
**p=0.005 vs. detemir
at year three

1 ##p<0.001 vs,
detemir at year three

##

Aspart + Detemir +
Detemir aspart

Holman et al. NEIM 2007;'357:1716-30
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Esquemas no insulinicos S,

Insulina basal + 1 insulina

\
\
\
A 9
\ 1 bajo
1
1
1
1
1
)

Insulina premezcla

o ) " mod
répida prandial (dos veces al dia) 2
Insulina basal + 22 insulinas
pidas prandi
>3
Menos flexible ‘ Flexibilidad
——  Recomendaciones con mayor evidengiarchen cos

Recomendaciones con menor evidencia

SWITCH DE INSULINAS HUMANAS A
ANALOGOS DE INSULINA

EndoDrChen.con
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Resultados en HbA,_ por tipo de insulina

Sin tratamiento

Usuarios de

previo con insulina insulina
10,0
9,0 9,0
9
s 8,5 8,5
g
sitasica Y-TAA 8,0
Premezcigi-o 7.7
7.5 7,5 7,6
7,4
Basal + 7,0 zs 7,0 «a
Aspartica
6,5 6,5
. 6,0 6,0
Aschieve
gether, we car Inicio 24 semanas Inicio 24 semanas

21/05/13

Resultados hipoglucemia global por tipo de

insulina
4,0
2
© 3,5
[
5 30
n
]
9 25
N
Bifa
& (i
2 L5
Basal +
Aspartica
0,5
0,0

Lon

Sin trat. prev.
con insulina

usuarios de
insulina

N
N

Aqchi
e Inicio

24 sem

Inicio 24 sem

Resultados en

el peso segun tipo de insulina

Sin trat. prev.

usuarios de

con insulina insulina
~ 08 0,8
g
Z 06 0,6
[
2 04 0,4
5 79,53 o  |E®
o
g 02 74,12 0,2 |EIFE> Ko,2 |
o
N 2 o0 (@ o o0 | @@
Premezclai)
5.0,2 [ 70,04 -0,2 | 74,43
o <= 20,3 |
Basal - - -0,4
Aspartica M-
o
-0,6 -0,6 -0,7
Achi -0,8 -0,8
chieve
eer, e Inicio 24 semanas Inicio 24 semanas
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Dos dosis NPH

S
3
|
£
S
&
=)

3 dosis simple + 1 dosis NPH

Efecto Insulinico

21/05/13

QUE OTROS BENEFICIOS PODEMOS
OBTENER DE ANALOGOS
ULTRARAPIDOS COMPARADOS CON
INSULINA REGULAR?

17



A1C and postprandial glucose control

9 ALC 300 PPG

- I ,j"ikm
250 : /L/ \l’ *
}'\*/*\*/*/ n=163

ALC (%)
¥

PPG (mg/dL)
&
a

100
6 Insulin aspart
50 A- Regular human insulin
o 0
T T T T T T T T
o 1 2 3 4 5 o 1 2 3 4 5
Duration (years) Duration (years)

Postprandial glucose levels 90 minutes after breakfast. Values
are given as mean £ SD. *p<0.02

Nishimura et al. Diabetologia 2008;51(Suppl. 1):6543 (Poster 1548 "
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Long-term use of insulin aspart and effect on
cardiovascular disease (CVD)

Regular human insulin (11.1%)
114

10
9] 43%
8
7]
6]
5
4
3
2
1

Insulin aspart (6.4%)

Cumulative incidence of CVD primary composite endpoints analyzed
by Cox"s proportional hazard regression analysis

Accumulation of CVD (%)

T T T T
o 1 2 3 4 5
Duration (years)

Nishimura et al. Diabetologia 2008;51(Suppl. 1):6543 (Poster 1548 "

Lower incidence of recorded cardiovascular outcomes

in patients with type 2 diabetes using insulin aspart vs.
those on human regular insulin: observational evidence
from general practices

W. Rathmann' & K. Kostev?

1 German Diabetes Center, Institute of Biometrics and Epidemiology, Dusseldorf, Germany
2 Department LifeLink Epidemiology, IMS HEALTH, Frankfurt, Germany

EndoDrChen.con
Rathman A. Diab Obes Metab. 2013;15:358
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Metodologia

* Andlisis de bases de datos en atencion
primaria de Alemania

* Sélo pacientes que han usado insulina aspart
o insulina simple, no permitia combinaciones

* Pacientes a quienes se les prescribié por
primera vez la insulina

EndoDrChen.cos
Rathman A. Diab Obes Metab. 2013;15:358
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Insulin aspart ~ Regular insulin|

N 3154 3154
Age (years) 60.0 (10.2) 60.0(10.2)
Diabetes treatment period (practice) 2.2(2.5) 2.2(2.5)
(years)
Males (%) 574 57.4
Private health insurance (%) 5.8 5.8
Diabetologist treatment (%) 42.1* 32.6%
Region (West Germany) (%) 73.1% 78.6%
Urban residencyt(%) 26.6 26.2
Antidiabetic treatment$(%)
Biguanides 26.2 26.1
Sulphonylureas 13.5¢ 19.7¢
Acarbose 4.1* 6.0%
NPH insulin 47.6* 67.9%
Long-acting analogues E 27.6*
Co-medication(%)
Antihypertensives 59.4 62.5
Lipid-lowering drugs 32,0 28.6
Antithrombotic agents 209 234
EndoDrCher

Rathn;én A. Diab Obes Metab. 2013;15:358

Eventos cardiovasculares

0.9

08
Log-Rank Test
p<0.001

0.6 ~— Insulin Aspart
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Survival function
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QUE NOS ESPERA EL FUTURO?
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Degludec

1
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10
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20
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Protraction mechani for Deglud

g9

Monomers @

5 8, S
c3pllay bloos ol’i‘totuz“'ol‘
Y e

“:“..:...:“ “ 3
Cell Membrane Insulin Receptors
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Variabilidad horaria

220~
200 B |Deg
180 = IGlar
160
1404
1204
1004
804
60
404
204
o

Day-to-day variability in AUCGIR (CV%)

R N R S 1 2
STUN S NG

Time interval (h)

EndoDrChen.con

Heise T. Diab Obes Metab. 2012. Epub.

21/05/13

Probabilidad de Probabilidad de
tener la mitad del | tener el doble del

efecto efecto
Insulina degludec <0.1% <0.1%
Insulina glargina 17% 11%
EndoDrChen.con

Heise T. Diab Obes Metab. 2012. Epub.

Conclusiones

* La evolucién natural de DM-2 lleva a
insulinopenia por lo que se hace necesario
insulinizar en la mayoria de pacientes

* Metas diferenciadas segun paciente y esto
determina el momento de insulinizar

* El mejor esquema es iniciar con un basal e ir
progresando en basal plus a basal bolus
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Preguntas...
chenku2409@gmail.com
EndoDrChen.com
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