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— Hbalc
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ANALOGOS ULTRARRAPIDOS
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INTENSIFICACION BASAL-BOLUS,
CUAL ES LA EVIDENCIA?




Estudio 3 afios diseiiado para investigar
el inicio e intensificacion de insulina

1 Aspart
oo I Asparta TID + Detemir OD
1
708 pacientes: .
- bm2 Detemir Detemir OD + I Asparta TID
< FibA,, 7-10% oD etemir sparta
+ Dosis Max ADO
« Virgenes a i
insulina BiAsp30 BID | gincp30 BID + midday I
« IMC <40 kg/m?2 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
Osi:
« HbA,. >6.5% al finalizar el ler afio
Adapted from Holman et al. NEJM 2009; 361:1736-47
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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 intensified regimen

Inicio Gpo Inicio Gpo Inicio :g;g-;’mﬂsinfur overall
BiAsp30 | Asparta | DETEMIR

Holman et al. NEJM 2009; 361:1736-47

Control sostenido de HbA, en los 3
brazos

838
8.6 Baseline HbA,
8.4
8.2 *
_ 8
R78 e
i B vear one
274 7.3 .
7.2 71 . D Year three
6; 6.8
: 0/ *p<0.001 vs.
NovoRapid® an
6.4 NovoMix® groups
Inicio Gpo Inicio |
Asp30 | Asparta I DETEMIR

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

Holman et al. NEJM 2009; 361:1736-47
Adapted from Holman et al. NEJM 2007; 357:1716-30




Tasas de hipoglucemia menor

-

Median events per
patient per year
ORNWAUAN®OO

Gpo Inicio Gpo Inicio |
BiAsp30 Asparta
Minor hypoglycaemia did occur in the first year

with Levemir®, however the median rate was 0

Holman et al. NEJM 2009; 361:1736-47
Holman et al. NEJM 2007; 357:1716-30

Mlvear one

Ovear three

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

**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

Baja proporcion de pacientes experimentaron

hipoglucemia mayor en 3 afios
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6

Holman et al. NEJM 2009; 361:1736-47
Holman et al, NEJM 2007; 357:1716-30
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Ventaja en el peso sostenida con I
Detemir durante la intensificacion
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Holman et al. NEJM 2009; 361:1736-47
Holman et al, NEJM 2007; 357:1716-30

W Year one
nYear three

+p=0.005 vs.
NovoRapid® at year on
*p<0.001 vs. Levemir
at year one

#p<0.001 vs. Levemir
at year one
**p=0.005 vs.
Levemir® at year three
## p<0.001 vs.
Levemir® at year three




Perfil de glucosa por automonitoreo

North American trial

" p<0.001

p<0.001

Blood glucose (mmol/l)
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Aumento de glicemia postprandial:
promedio para las 3 comidas a los 6 meses

p<0.001 p<0.001
[ —

1.8
1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2

Blood glucose increment (mmol/l)

Insulin aspart
Human insulin

Prandial increment is
the mean increase in
blood glucose from
pre-meal to 90 min
post-meal

European trial North Al
n=1070 n

merican trial
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STEPwise™: dissefio del estudio

+1Asp x3
Randomisation ] sp x Largest measured PPG
increment
] +1Asp x2 Target postprandial:
ExtraSTEP 4-8 mmol/l
+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 O period1 12 Period2 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
EndoDrChen.c
Meneghini et al. Diabetes 2010;59(Suppl. 1):A199
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STEPwise™: cambio en HbA, .

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

0.4 n
05 ExtraSTEP
W SimpleSTEP
1

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

-11 -1.1

Change was adjusted for baseline HbA, .
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STEPwise™: dénde se aplicé el primer bolo

Percentage of patients (%)

ExtraSTEP group added

‘ ExtraSTEP
W SimpleSTEP

Breakfast

insulin based on PPG
measurement

Meneghi Diabetes

Lunch’ Dinner

SimpleSTEP group added
insulin based on patient
assessment
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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, DavidH W Shu

Lancet Diabetes Endocrinol
2014;2:30-37
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HBA, (%)

Eficacia en Hbalc

A
80 —&— Stepwise
—&— Basal-bolus

78
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Pacientes que alcanzaron Hbalc <7%

Patients (%)

B
OR=6-85 OR=238 OR=1-36
P<0-0001 P<0:0001
g 65.4% P
63%
60 563 55:9%
452%
40
192%
20
o
Week 10 Week 21 End of trial
B Stepwise
I Basal-bolus
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Perfil de glicemias al final del estudio

SMPG (mmol/L)

C
90 —8— Stepwise
87 —4&— Basakbolus 160
84
81 150
78
75 140
72
130
69
66 120
63
60 10
Ed '
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
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SMPG (mg/dL)




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.cor
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Satisfaccion

* En general mayor satisfaccion con el stepwise

comparado con el basal bolo, menos carga del

tratamiento y mayor percepcion de eficacia

EndoDrChen.cor

Hipoglicemia
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Reduccion en Hbalc
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Riddle MC. Diab Obes Metab. 2013.
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Aumento de peso

Weight Change (kg)
o = N W OO N

24 36 48 60 LOGCF
Treatment Week
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Riddle MC. Diab Obes Metab. 2013.

Event Rate

Tasa de hipoglicemias

4.5
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Riddle MC. Diab Obes Metab. 2013.
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COMPARACION CON INSULINAS
HUMANAS
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SOSTENIBILIDAD CONTROL A
LARGO PLAZO

Disefno del estudio

« Disefio: abierto, controlado, multicéntrico, multinacional
con extension

* Duracion: 6 meses + 30 meses

* Objetivo: evaluar seguridad y eficacia de |Asp vs Hl en
pacientes con diabetes tipo 1

* Regimen:
— Insulina prandial: IAsp o HI 3x dia
— Insulina basal: 1 o 2 inyecciones de NPH
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Caracteristicas demograficas

IAsp HI
No. pacientes 567 186
Sexo (% masculino) 58 59
Caucasicos (%) 99 98
Tabaquistas (%) 23 33
Edad (afios) 38 +11 40 +12.2
IMC (kg/m?) 25+3 2513
Duracién de DM 1510 16 +11
(afios)
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Insulina aspart mantiene control
glicémico estable sostenible durante el
tratamiento a largo plazo

n=753
8.5 7 * Insulina aspart
Insulina humana
80q]
=)
3 * diferencia entre grupos durante el
575 periodo del estudio, p = 0.028
]
I
0 - d
0 6 12 18 24 30 36
Meses
EndoDrChen.co
Episodios de hipoglicemia
El riesgo de hipoglicemia mayor no fue diferente
entre ambos grupos
1Asp HI RR (IAsp/HI)
[95% Cl], p
Mayor 820 261 1.00 [0.72-1.39],
NS
Menor 25260 6546 1.24 [1.09-1.39],
p=0.02
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Cochrane: Hbalc

_ Siebenhofer A. Cochrane Dat Syst Rev. 2014;7.
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Diferencias Hbalc segin duracién de
estudio

_ Siebenhofer A. Cochrane Dat Syst Rev. 2014;7.

COMPARACION CON INSULINAS
HUMANAS: HIPOGLICEMIAS
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Tasas de hipoglicemias

IAsp HI RR (95% CI)
n (rate per n (rate per IAsp vs HI
patient-year) patient-year)
Episodios 9 (0.80) 31 (2.70) 0.28 (0.13-0.59)
mayores: p=0.001
NOCTURNO i
Episodios 29 (0.86) 20 (0.58) 1.38 (0.78-2.45)
mayores: p=027
DIURNO i
Episodios 38 (0.85) 51(1.12) 0.72 (0.47-0.09)
mayores: TOTAL p=0.12
Episodios 1590 (35.8) 1752 (38.2) 0.93 (0.87-1.00)
menores p=0.048

EndoDrChen.cor
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Insulin aspart reduce significativamente
la tasa de hipoglicemias nocturnas

Tasa de eventos de hipogliceima

(eventos por paciente afio)

2%

reduccion de

riesgo n=155
M 1Asp
HI
Eventos Eventos Eventos
totales nocturnos diurnos

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 =

Glicemia plasmatica
promedio + SEM
(mmol/l)

lAsp

n=155

o o N ©

Tiempo

EndoDrChen.cor
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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

EndoDrChen.cos

Distribucion de las hipoglicemias
severas
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COMPARACION CON INSULINAS
HUMANAS: FLEXIBILIDAD
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Brui

Perfil de glicemias plasmatica

15 o Hlt5 min)
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nner et al. Diabet Med. 2000 May;17(5):371-5.

Brui

Excursion de glicemia plasmatica

20
18 * n=20
16 1
14 | ~
12 1 ~
10 1
j HI 1Asp 1Asp
(-15 minutes) (0 minutes) (0O minutes)  (+15 minutes)

nner et al. Diabet Med. 2000 May;17(5):371-5.
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ANALOGOS ULTRARRAPIDOS Y
COMPLICACIONES CRONICAS
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The effect of insulin aspart on cardiovascular
disease

Aim: to investigate the morbidity and mortality by cardiovascular disease in patients
with type 2 diabetes treated either with insulin aspart or regular human insulin

A prospective, randomized, open-label, blinded endpoint trial
Intermediate/long-acting insulin was added when necessary. The primary endpoint
was composite cardiovascular events (MI, angina, PCI/CABG, TIA/cerebral infarction)

325 Japanese patients
with type 2 diabetes on
multiple injection
therapy with human
insulin

Aged 20-84 years

Regular human insulin  (n=162)

0 1 2 3 4 5
Years
CABG, coronary artery bypass graft; M, myocardial infarction; P, percutaneous coronary inervention,
TIA, wansient schernic attack

Nishimura et al. Diabetologia 2008;51(Suppl. 1):5543 (PERIPTHE <

A1C and postprandial glucose control

9 ALC 300 PPG

250 T ’l\ /l--—I n=162
f\/*\*// n=163

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):5543 (PEREPTH <
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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]
74
6
5|

4
Cumulative incidence of CVD primary composite endpoints analyzed
34 by Cox’ s proportional hazard regression analysis

Insulin aspart (6.4%)

2
1

Accumulation of CVD (%)

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

Nishimura et al. Diabetologia 2008;51(Suppl. 1):5543 (PEREPTH <
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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?

7 German Diabetes Cente, Insitute of Biometrics and Epidemiology, DUsseldorf, Germany
2 Department LifeLink Epidemiology, IMS HEALTH, Frankfurt, Germany

EndoDrChen.cos
Rathman W. Diab Obes Metab. 2013;15:358

Metodologia

* Andlisis de bases de datos en atencion
primaria de Alemania

* Soélo 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 W. Diab Obes Metab. 2013;15:358
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aspart  Regular insulin|

N
Age (years)
Diabetes treatment period (practice)
(years)
Males (%)
Private health insurance (%)
Diabetologist treatment (%)
Region (West Germany) (%)
Urban residencyt(%)
Antidiabetic treatment$(%)
Biguanides
Sulphonylureas
Acarbose
NPH insulin
Long-acting analogues
Co-medication(%)
Antihypertensives
Lipid-lowering drugs
Antithrombotic agents

Endol

3154 3154
60.0 (10.2) 60.0(10.2)
22(2.5) 22(25)
57.4 57.4

5.8 5.8
42.1¢ 32.6*
73.1¢ 78.6%
26.6 26.2
26.2 26.1
13.5¢ 19.7%
4.1% 6.0¢
47.6¢ 67.9%
E 27.6*
59.4 62.5
32,0 28.6
20.9 23.4

DrChen.cos
Rathman W. Diab Obes Metab. 2013;15:358
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Eventos cardiovasculares
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0.6 — Insuli rt
- ;esguul:rkls:s:nlln
o . . . .
6 12 18 2 30 36 )
Months since start of insulin therapy
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Rathman W. Diab Obes Metab. 2013;15:358
Variables Insulin glulisine | Regular insulin
n 952 11,157
Age (y) 60.7 (11.2) 64.7 (10.9)"
Observational period prior to 2637 1.6 (3.0
the index date (y)
Males (%) 543 52.4
Diabetologist treatment (%) 43.0 445
Private health insurance (%) 9.8* Hion
Region (West Germany) (%) 71.5* 68.2*
Urban residency® (%) 265 25.6
idiabeti ® (%)

Any oral antidiabetics 41.3" 33.1*
Sulfonylureas 18.3 16.4
Bi i 34.0" 272"
Acarbose 74" 42"
NPH insulin 256" 64.6"
Long-acting insulin analogs 74.5" 30.7*
Co-Medication® (%)
Antihypertensives 1) 56.3
Lipid-lowering drugs 323 30.1
Antithrombotic agents 17.7* 21.7*

Endol

Drchen.col
Kress S. Int J Clin Pharm Ther. 2012;50:821

19



13/09/14

Sobrevida libre de enfermedad
cardiovascular

1+
0,9
0,8
0,7
~=-Glulisine

06
o T

[ 6 12 18 24 30 36 42

Months since start of insulin therapy
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Kress S. Int J Clin Pharm Ther. 2012;50:821

Sobrevida libre de enfermedad
microvascular

~=Glulisine,
0,6 —-Regular insulin

0
0 6 12 18 24 30 36 42
Months since start of insulin therapy
EndoDrChen.co
Kress S. Int J Clin Pharm Ther. 2012;50:821
Carateristicas basales
Variable 1AN-2764> HIN-4193% pvalue
duration of follow-up on IA or H treatment from index date [days], mean (D) 1891 (698) 1835 (608) 0266
age [years], mean (SD) 61.0(11.3) 64.7(105) <0.001
males %] 569 535 0.006
private health insurance [ %] 80 33 <0001
treated by diabetologist [ %] 235 27 0424
treated in West Germany [%] 738 73 0022
urban residency (>100000 inhabitants) [%] 26 238 04n
type of insulin treatment [ %]
multiple daily injection therapy 882 860 0.008
use of long-acting insulin analogue 536 28 <0001
HIJIA treatment before the index date* 257 97 <0001
concomitant oral medications* [ %]
biguanides 505 532 0028
sulfonylurea 261 365 <0001
diuretics 467 528 <0.001
B-blockers 496 552 <0001
calcium channel blockers 352 381 0016
ACEinhibitors 576 625 <0.001
angiotensin l receptor antagonists 282 267 0177
lipicHowering agents 521 523 0907
acetyl salicylic acid 351 388 0.002
EndoDrChen.co
Rathman W. Exp Clin Endocrinol Diabetes. 2014;122:92

20



a 0dds ratios for the incidence of macro- and microvascular complications
Outcome 0dds ratio (95% C1)
Macrovascular disease —o— 092(0.72-1.18)
Microvascular disease —— 0.95(0.77-1.17)
Coronary heart disease —— 0.84(0.65-1.09)
Myocardial infarction —T 0.84(0.58-1.22)
Stroke or TIA —— 1.03(0.74-1.44)
Peripheral vascular disease — 1.03(0.80-1.31)
Retinopathy —T 0.90(0.68-1.19)
Nephropathy T 1.21(0.96-1.54)
Neuropathy —— 0.96(0.76-1.21)
Diabetic foot syndrome — 0.66(0.46-0.94)
Lower limb 0.68(0.25-1.82)
0.0 1.0 2.0

Less common with More common with
IAvs. Hitreatment A vs. HI treatment

EndoDrCher

P-value
0.497

0613
0.192
0352
0.849
0.846
0452
0.106
0.739
0.022*
0.440

Rathméﬁ W. Exp Clin Endocrinol Diabetes. 2014;122:92
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Conclusiones

* Los esquemas basal plus pueden ser una

alternativa para intensificaciéon en DM-2

 Los andlogos de insulina ultrardpidos ofrecen
control glicémico sostenible con menor riesgo

de hipoglicemias

¢ Conveniencia en horarios de administracion

* Algunos cohortes muestran reduccion de

complicaciones microvasculares y

cardiovasculares

EndoDrChen.cor

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