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Mortality in adults with and without
diabetes in a National cohort of the
U.S: Population, 1971-1993.

Gu, K et al
Diabetes Care 1998; 21: 1138-1145

Mortality in Pharmacologically Treated
Older Adults with Diabetes:

The Cardiovascular Health Study, 1989—
2001

Kronmal RA, et al.
PLoS Medicine 2006; Oct, 3: 1883.



La reduccion de los niveles de HbA1C implica el
control de las glucemias basales y prandiales

Adaptado de Monnier L, Lapinski H, Colette C. Contributions of fasting and postprandial
plasma glucose increments to the overall diurnal hyperglycemia of type 2 diabetic patients.
Diabetes Care 2003; 26: 851-885




Insulina (mU/I)

Perfil fisiologico de la insulina

Secreccion con las comidas
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Y Kruszynska, et al. Diabetologia 1987;30:16.



Tratamiento con insulina basal-bolus que trata de
Imitar la secreccion fisiologica de insulina
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60 - _
— |Insulina basal
50 -
— Total

40
30 -

(mu/1y

20 -

10-\ —

6 10 14 18 22 2 6

Concentracion plasmaéatica de insulina

Hora del dia



Riesgo de retinopatia por

100 pacientes/ano

Balance entre el control y la

tolerabilidad:
datos del DCCT
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HIPOGLUCEMIAS

 Riesgo e incidencia crecientes para lograr
objetivos de HbA1C

* 90 % pacientes con insulina
e 2-4% muertes por DM

e Incidencia:
e DM1: 43 eventos/ano
e DM2: 16 eventos/ano

Briscoe VJ, Davis SN.
Hypoglycemiain Type 1 and Type 2 Diabetes: Physiology, Pathophysiology, and Management
Clin. Diabetes 2006 24: 115-121.



ANALOGOS DE INSULINA: CONCEPTO™

Insulinas obtenidas por bioingenieria en donde se ha
cambiado de forma selectiva, respecto a la humana, algun
aminoacido para modificar su fisiologia.

» Tiempo de absorcion
0 Reducido en las de accion rapida: lispro, aspart,

glulisina

o Aumentado en las de accion lenta: glargina y detemir



Figure 1. The structural modifications of insulin found in insulin analogues.
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Oiknine R, Bernbaum M, Mooradian AD. A critical appraisal of the role of insulin
analogues in the management of diabetes mellitus. Drugs. 2005;65:325-40.



ANALOGO Nombre Inicio de Duracion

Comercial accion (h)

(h)

ULTRARAPIDAS

Lispro Humalog ® (Lilly) 0.2-0.5 0.5-2 3-5

Aspart Novorapid ® (Novo) 0.2-0.5 0.5-2 3-5

Glulisina Apidra ® (Sanofi 0.2-0.5 0.5-2 3-5
Aventis)

ACCION INTERMEDIA

Levemir Detemir ® (Novo) 1-3 9- 16-20

ACCION LARGA

Glargina Lantus ® (Aventis) 1-3 Sin pico 20-24

ACCION BIFASICA (%)

75/25 (NPL/Lispro) Humalog ® 75/25 0.2-0.5 1-4 10-16
50/50 (NPL/Lispro) Humalog ® 50/50 0.2-0.5 1-4
70/30 (Protamina aspart/aspart) Novomix ® 70/30 0.2-0.5 10-16

Ann Intern Med 2006;145:125-134



Aspart, hspra {(4=6 hr)

l

Regular (6-10 hr) Extended zinc
l MPH {12-20 hr) insulin {1824 hr)

Glargine {20-24 hr)

Relative Plasma Insulin Level

Hours

Approximate Pharmacokinetic Profiles of Human Insulin and Insulin Analogues.

Hirsch IB. Insulin Analogues. NEJM 2005; 352: 174.



Analogos de insulina d

iInsulina ultr
(Lispro, Aspart,

> La particula se degrada mas rapidamente

> Inicio de accion rapido (10-15 minutos)

» Pico maximo precoz (1 hora) y mas elevado

» Menor duracion (5 horas) que el de la insulina rapida humana

Este perfil farmacocinético les confiere unos potenciales beneficios:
1. - mejor control de los picos hiperglucémicos postprandiales
2. - reduccion de posibles hipoglucemias entre comidas.

3. - mayor comodidad: no precisan intervalo de tiempo entre su
administracion y la ingesta.



INSULINA GLARGINA (Lantus @)

Sustitucion de GLI por ASP en posicion 21 (cadena
A) y adicion de 2 ASP en B30

Modificacion de punto isoeléctrico a neutro

Moléecula menos soluble y precipitado amorfo con
absorcion gradual

Liberacion lenta y uniforme (entre 22 y 30 horas) sin
pICco

Dosis menor que NPH



O

O

O

O

O

INSULINA DETEMIR (Levemir ) N

Sustitucion de TRE en B30 y sustitucion por acido
miristico

Union reversible a acidos grasos y albumina
Absorcion lenta
Menor variacion en absorcion que NPH

Una o dos dosis en funcion de cantidad/peso



OBJETIVOS DE COMPA

DE INSULINA
1. Control metabdlico a medio/largo plazo

2.Excursiones glucémicas
3.Hipoglucemias
4. Calidad de vida

5.Efectos sobre morbididad y mortalidad
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TIPOS DE RESULTADOS
OBJETIVOS PRIMARIOS:

1.Control glucémico (HbAlc, glucosa en ayunas, perfil de 24 horas)

2.Numero total de hipoglucemias, severas (gue requieren una ayuda externa)
Yy no-severas

3.Calidad de vida, con instrumentos como (Diabetes Treatment Satisfaction
Questionnaire )

OBJETIVOS SECUNDARIOS
1.Numero de eventos adversos y severidad
2.Complicaciones diabéticas (nefropatia, retinopatia, neuropatia, otras)

3.Mortalidad relacionada con la diabetes (Infarto, ictus, enfermedad
vascular, enfermedad renal, hiperglucemia, hipoglucemia, muerte subita)

4 .Mortalidad total
5.Costos

Siebenhofer A, Plank J, Berghold A, Jeitler K, Horvath K, Narath M, Gfrerer R, Pieber TR.
Short acting insulin analogues versus regular human insulin in patients with diabetes mellitus.
Cochrane Database of Systematic Reviews 2006, Issue 2. Art. No.: CD003287.

DOI: 10.1002/14651858.CD003287.pub4.



QUOROM FLOW DIAGRAM

Q1M 072003 to 2100952005
Searchin
Medline, EMBASE, CEMTRAL

FPotentially relevant RCTs identified
and screened for retrieval
h = 386

k.

Fotentially appropriate RCTs to he
included in the systematic rewiew:
n=11

-

Papers excluded due to ahstract
screening with reasons n=374

-noRCTs n=148

- no comparison hetween analogues and
regular insulin n= 1946

- phamacokinetic studies n= 11

- study duration less than 4 weeks n=45

- hio diabetic patients included n= 2

- no comparable insulin redimen n=1%5

- additional A0 use n=1

- duplicates from the literature search up
to 122004 n=7

RCTs with usable infarmation: n=7

- Insulin Aspat n=2
- Insulin Glulisine n=1
- Insulin lspro n=4

w

Papers excluded due to full text screening
with reasons n=4

-noRCTs n= 2

- ho comparison hetween analogues and
reqular insulin n=1

- no comparable insulin regimen n= 1




Diabetes tipo 1. Comparacion de HbA1C entre analogos de accion
rapida e insulinaregular

Rewview: Short acting insulin analagues versus regular hurnan insulin in patierts with diabetes melitus
Comparisan: 01 Type 1 diabetic patierts: short acting insulin anlagues versus structurally unchanged insulin
Outzorme: 01 Hbale

Stucly rmean difference (SE) rmean difference (Randam Wieight rmean difference (Randam)
a5% ;i (%) a5% ;i

Anderson 1997k 0.00 {(0.08) —F— 58 0.00 [-0.16, 0,16 ]
Anderson 1997 S0.20 (014 T 24 020 [-0.47,007]
Annuzzi 2001 0016 (0.08) — g 016 [-0.31, 001
Bode 2001 -0.20(0.23) + 1.3 -0.20 [-0.65,0.25]
Bode 2002a 035 (0.18) — 2n 035 [-0.70, 0.00]
Ciofetta 19899 0.12 (0.28) t na 0.12 [-0.43, 0.67 ]
Ferguson 2001 0200012 —T 16 020 [-0.44, 0.04]
Gale 2000 0,10 0.0y T+ 5.2 0.0 [-0.08,0.28]
Garg 2005 010 (0.08) T il 010 [-0.06, 0.26]
Hedman 2001 0.00{@.18) = 0 2n 0.00[-0.35,035]
Heller 2004 0.00 {(0.06}) —a— 74 000 [-0.12,0.12]
Holleman 1997 010 .07} T G.G 0.0 [-0.04,0.24]
Horne 2000 0012 (0.05) —— 2.2 012 [-0.22,-0.02]
lwarnoto 2001 024017 — % 1 22 024 [-0.67,008]
Johansson 2000 -0.20 {010} —— 40 -0.20 [-0.40, 0.00]
Provvenzana 2001 022000113 e — 4.1 -0.22 [-0.44, 0.00]
Raskin 2000 015007 —— GG 016 [-0.29,-0.01]
Raskin 2001 -0.24(0.08) —— g -0.24 [-0.40, -0.08]
Recasens 2003 -0.07 (0.37) t 04 -0.07 [-0.80, 0.66]
Renner 1898 0013 (0.0&) —a— 74 013 [-0.25, -0.01]
“ignati 1987 0,10 {0.06}) —— 74 0.0 [-0.22,002]
dnman 1997 0340017 e 4.1 -0.34 [-0.56, -0.12 ]

Total (95% Cl) L ] 100.0 009 [-0.13, -0.06 ]

Test for heterogeneity chi-square=39.75 df=21 p=0.008 =47 2%
Test for overall effect z=4.95 p<0.00001

-1.0 0.4 1] 0.4 1.0
Fawvours analogues Fawvours regular



Diabetes tipo 1. Comparacion de HbA1C entre insulina
lispro e insulinaregular

i - - T

Study mean difference (5E) mean dfference (Randam) “aight mean difference (Random)
3E% (%] SE% O
01 Lizpro
Anderson 1597k 0000 (08} -1 &0 QOO -0I& 4]
Anderson 1537 D20 014y T 1B 130 [-047,007 ]
Annuza 2001 15 (008 — &l 15 [ 031,000 ]
Bede 20020 17 (0I5) . 15 17 [-046,012]
Cicfatta 1739 U2 (028) N (13 Q2] -043, 047 ]
Ferguson 2001 D002y - a5 B0 [ -0.44, 004 ]
(ale 2000 QU0 (0% T L] Q0] -008, 024 ]
Hedman 2001 000 (L18) T 1B Q00 [ 035,035 ]
Haollaman | %37 QU0 (oo ™ L% Q0] -m04, 0324]
|ohansson 2000 020 (0T ™ 46 130 [ -0.40, 0,00 ]
Frowenzanc 2001 a0 —— 40 123 [ 044, 000
Raskin 2001 124 (008 - &0 4134 [-0.40,-008 ]
Facazens 2003 AL07 (03T D as 07 [ -0080, 046 ]
Farner | 933 013 (008) - &0 313 [-025,-001 ]
Wignati 1537 010 (006 - £ 10 [ -03E, 002 ]
dirman 1997 D30y — 40 B34 [-056,-0012]
Subtotal (35% CI) * Fuk: IO [-005, -006 ]
Test for heteropensity chi-square=17.65 df=15 p=002 F =45.9%
Test for owerdl effect z=4.41 p=00001




Diabetes tipo 1. Comparacion de HbA1C entre insulina

aspart e insulinaregular

{2 Azpart
Bode 2001 20 (023 I.2 A0 -85, 025]
Bode 2002a 035 (018 (] 035 [ -070,000]
Heller 2004 Qu00 (00} - EO Qoo[-0Iz002]
Home 2000 013 (005 = 22 D3] -022,-002 ]
lwamata 2001 24 (01T 0 24 [-057,009]
Peaskin 2000 A5 (007 - &9 D15 [-02%,-001 ]
12 G35 * [+L) 1.1
Soudy mean difference (SE) mean difference (Random) Waight mean difference [Fandom)
5% 1 (=) 5% ]
Subtotd (5% CI) * 92 LT [-007, -004 ]
Test for hetercpensity chi-square=821 4f=5 p=01% [} =|%.6%
Test for owerd| affact z=3227  p=0021
Tatal (%5% C * oo D[ -014, -007 ]
Test for hetercpensity chi-square=3388 di=1| p=004 F =380%
Test for owverd| affact z=5.4%  p=tQ0C001
B Y * 05 10
Favours aralogues Favours regular



Hipoglucemias totales en

Analysis 01.06. Comparison 01 Type | diabetic patients: short acting insulin anlogues versus structurally
unchanged insulin, Qutcome 06 Hypoglycaemic episodes

Reviewe  Short acting insulin analogues versus regular hurman insulin in patients with diabstes mellitus
Comparisore 01 Type | diabetic patients: shart adting insulin anlogues versus structurally unchanged insulin

Cutoome: 06 Hypoghcasmic episades

Study analogues regular Weightad Mean Difference (Random)  Wweight  \Weighted Mean Difference {Random)
N Mean(50)) N Mean(5D) 95% Cl (%) 95% Cl
Anderson 13970 1008 640 (635) 1008  7.20 (9.52) —a— 139 080[-1.51,-009]
Anderson 1597 &2 440 (B34) 174 4.50 (5.18) — I8 L0[-1L35 LI5]
Bode 2002a 59 &70(540) 59 1050 (850) = a7 380 -646,-1.14]
Ciofetta 1999 & 810 (226) 8 400 (1413 — 5.4 410 [225595]
Ol Sindaco 1998 12 440 (3.50) 12 1100 (4.20) — 4.8 A0 [ -1008 -3.14 ]
Gale 2000 93 Le0 (300, 93 300 400y — |27 LS0[-152,Q52]
Garg 2005 286 346 (411 278 349 (416) — 139 003[ 071,065 ]
Renner [95% 113 240 (1350 113 1100 (11280 * Sl |40 [ -1.89, 469 ]
Schmauss [9%8 I 400 (198) I 320 (132) D 2.0 080 [-143 303 ]
Vignati 1997 379 460(550) 379 450 (5.00) I 137 0.10 [ -0.65, 0.85 ]
Total (%3% CI) 2131 2135 000 L23[-114, 065 ]
Test for heterogenety chi-=square=4&.68 df=2 p=<00001 |* =30.7%
Test for overal| effect z=048  p=0&

40 LD 1] 0 4.0

Fawours analogues Fawours regular

Hipoglucemias graves por 100 personas afio : analogos 21.8 vs
regular 46.1



Diabetes tipo 2 comparacion de analogos de accion rapida
frente ainsulina humana en control de HbA1C

Analysis 02.01. Comparison 02 Type 2 diabetic patients: short acting insulin anlogues versus structurally
unchanged insulin, Qutcome 01 Hbalc

Review: Short acting insulin analogues wersus regular human insulin in patients with diabetes mellitus
Comparisor: - 02 Type 2 diabetic patients: short acting insulin anlogues versus structurally unchanged insulin
Outcorne: 01 Hbalc

Study mean difference (5E) mean differance (Random) Weight rmean difference (Random)
5% CI (%) S95% Cl
Anderson 19972 0.00 (0.08) = 246 Q.00 (-0 016]
Anderson 1997 SO0 (04 T 80 020 [-047, 007 ]
Gallagher 2005 SO —- | 57 SO0 [AG3T, 009 ]
Rioss 2001 000 (014 T 8.0 Q.00 [-027,027]
Vignati 1997 0,00 (0.086) L. 437 Q00 [-002,0,12]
Total (95% CI) -« [ 000 Q03 [000,004]
Test for heterogeneity chi-square=254 df=4 p=0.64 I* =0.0%
Test for overall effect z=0.84 p=04
-0 -0k B 05 1.0
Favours treatment Favours control
Short acting insulin analogues versus regular human insulin in patients with diabetes mellitus (Review) 70

Copyright © 2007 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd



Diabetes tipo 2 comparacion de analogos de accion rapida
frente a insulina humana en episodios de hipoglucemia

Analysis 02.02. Comparison 02 Type 2 diabetic patients: short acting insulin anlogues versus structurally
unchanged insulin, Outcome 02 Hypoglycaemic episodes

Review:  Short acting insulin analogues varsus regular human insulin in patients with diabetes mellitus
Comparisor: 02 Type 2 diabetic patients: short acting insulin anlogues versus structurally unchanged insulin

Outcorne: 02 Hypoglycasmic episodes

Study analogues regular Weighted Mean Difference (Randorn)  Weight  Weighted Mean Difference (Random)
M Mear{50) M Meari{50) 5% Cl i) 5% Cl
Anderson |997a 722 e 430 T2 343 (511} = 3532 -025[-074, 024 ]
Anderson |997c 145 150 (3.90) |50 &l (367} — .2 00 [-098, 076 ]
Herz 2002a 37 oJo(L2Ly 37 .20 (.82 —r |65 050 [-1.21, 021 ]
Ross 2001 70 B0 (251 75 |70 (265) — 21 Q10 [-073,093]
Vignati 1997 328 |90 (3907 328 190 (370 - 247 Q.00 [-0.58, 0.58]
Total (957 CI) | 302 1315 * | Q00 S007 [-048, 02 ]
Test for heterogeneity chi-square=1.70 df=4 p=07% I* =0.0%
Test for overdll effect z=1.16  p=0.2

40 A0 0 20 40

Favours analogues Favours regular

Hipoglucemias graves por 100 personas afio : analogos 0.3 vs regular 1.4



Calidad de vida

Table 3. Quality of Life and Treatment Satisfaction: Results of DTSQ*

Johannsan, Renner Gale, Homeetal,® Bottetal® Ferguson Annuzzi
DTSQ Domains etal, 2000 etal,®™®1999 2000t 2000 2003 etal,® 2001 etal,* 2001
Satisfaction with current treatment — Not reported “ “ > “ +
Unacceptably high blood glucose i Not reported i i = = Not reported
Unacceptably low blood glucose o Mot reported o i b “ Not reported
Convenience of treatment e Not reported =Y + + “ +
Flexibility of treatment = Not reported P + + b -
Understanding of diabetes i Not reported — — — — Not reported
Recommendations for treatment s Mot reported e “ + — Not reported
Continuation of treatment i Not reported — + - > +
DTSQ total score s + s + + “ Not reported
Injection interval, analogue vs regular, min 5vs 30 ivs 30 ivsi ivs 30 ivs 30 ivs 30 ivs30

Abbreviations: DTSQ, Diabetes Treatment Satisfaction Questionnaire; i, immediately before meals.

*«s Indicates no difference; +, improvements in favor of analogue treatment,

tDouble-blind design.

REVIEW ARTICLE

Systematic Review and Meta-analysis
of Short-Acting Insulin Analogues in Patients
With Diabetes Mellitus
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Karl Horvath, MDY, Peter Mrak, MDY, Thomas B. Pieber, MD
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Analogos de insulina de accion corta en la diabetes mellitus

O Los analogos de insulina de accion corta (Lispro, Aspart, Glulisine) actuan de
una manera mas rapida que la insulina humana regular. Pueden usarse de
forma inmediata antes de las comidas y controlan mejor las hiperglucemias tras
la ingesta .

O Nuestro analisis muestra que los analogos de insulina de accion corta son
de una efectividad casi idéntica que la insulina humana regular en el control
glucémico a largo plazo y se asocian a un niamero de episodios de
hipoglucemias similares

O Los pacientes que usan analogos tienen una mejor calidad de vida debido a
la flexibilidad de uso

O No hay informacion de las complicaciones a largo plazo en cuanto a los
problemas oculares, renales o en los pies.

O Hasta que exista informacion disponible acerca de la seguridad a largo plazo
Sisugernnmos uranespriesiacautasila wgesesanpronmaeidndetas andlegos der.

Sheg@alitiag insulin analogues versus regular human insulin in patients with diabetes
mellitus. Cochrane Database of Systematic Reviews 2006, Issue 2. Art. No.: CD003287.
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Figure 0l. QWUOROM (quality of reporting of meta-analyses) flow-chart of study selection

Potentially relevant articles
fram electronic databases
iMedline, EMBASE, CENTRAL)
or review of reference lists;

n = 2065

Duplicates: n= 818

Titles or abstracts excluded because
they did not fulfill inclusion criteria;
n=1228

k.

Aricles retrieved for mone
detailed evaluation:
n=20

Published articles identified through
communication with experts or companies:
n=1 (+6 duplicates)

b 4

Full text arficles excluded: m=8

-no RCT (h=6)
- no patients with type 2 diabetes (n=1)
- different antivperalycaemic co-therapy (n= 1)

L

Studies that met inclusion criteria:
n=9{11 publications)

—glarglne h=17 EQ publicatinnsg
etemir n= 2 (2 publications

v

Studies awaiting assessment n=1

b

Studies included in review:
n=8 {10 publications)
-glargine n= B (8 publications)
-deternir n= 2 {2 publications)

v

Differant titration scheme: n =1




Cambio en HbA1C

Review: Long-acting insulin analogues versus NPH insulin (human isophane insulin} for type 2 diabetes mellitus
Comparison: 02 HhAlc
Outeome: 01 Change in HbAle - Glargine vs. NFH

Study Glargine MPH Weighted lviean Difference (Random) Wieight Weiglted lvean Difference (Random)
N likean(50) N llean({50) 5% Ccl (%) 5% ;i
Biaschewitz 2006 231 -1.38 (1.32) 240 -1.44(1.33) —i— 28.9 0.0G [-0.18, 0.30]
Fritzche 2003 227 -0.0G (1.32) 232 -0.84(1.34) —i— w3 012 [-0.36, 0.12]
Roszenstock 2001 258 -0.41 (1.617) 254 -0.68 (1.61) —— 21.8 0.18 [-0.10, 0.44G ]
fhi-Jarvinen 2006 Gl -1.69 (0.85) 44 -2.10 (0.70) —— 0.0 0,11 [-0.18, 0.40]
Total (5% CI) T7e Tan - 100.0 0.05 [-0.08, 0,17 ]
Test for heterogeneity chi-square=2.89 df=3 p=0.41 F=0.0%
Test for overall effect z=0.G8 p=0.5
-1.0 0.4 0 0.4 1.0
Favours Glargine Fawvours NPH

Rewview: Long-acting insulin analogues wersus MPH insulin (hurman isophane insulin} for type 2 diabetes mellitus
Comparison: 02 HbhAlc
Outeome: 03 Change in HbAle - Detemir ws. NPH

Stuely Detemir NPH Weighted lvean Difference (Randam) Weight Weighted vlean Difference {(Random)
M liean(50) M Iean(50) a5% ;i (%) a5% ¢l

Haak 2005 a4 -0.20(1.27) 164 -0.40 (1.28) —i— 0.6 0.20 [-0.04, 0.44]

Hemnansen 2000 230 -1.81(0.67) 232 -1.81 (0.6a) -.— 0.4 0.10[-0.02, 022
Total (95% C1) a71 306 - <: 100.0 012 [001,023]
Test for heterogeneity chi-square=0.54 df=1 p=0.44 I =0.0%
Test far overall effect z=2.19 p=0.03

-0 0.5 1] 0.5 1.0
Fawours Detemir Favours MPH

Long-acting insulin analogues versus NPH insulin (human isophane insulin) for type 2 diabetes
mellitus.

The Cochrane Database of Systematic Reviews

The Cochrane Library, Copyright 2007, The Cochrane Collaboration Volume (3), 2007.



Hipoglucemias totales

Analysis 01.03. Comparison 01 Hypoglycaemia, Outcome 03 Symptomatic hypoglycaemia - Glargine vs. NPH

Redew:  Long-ading irsulin andcgues wersus MPH insulin (human isophane insulin for type 2 diabsetes melitus
Comparisore 01 Hypogycasmia
Cutcome: 03 Spmptomatic kypoglrcemia - Slargne v MPH

Study Glargine MPH Relative Fisk (Randam) ‘Whaight Relative Risk (Randam)
nit T GER CI ) G55 CI
Elaschewitz 200¢ 122231 | 57250 4+ EEw] 034 [172, 0% ]
Fritsche 2003 SBIIT 1357232 - 264 074 [Qed, QB3]
Rosenstod: 2001 155159 173253 = 400 0592 [QEl, 108 ]
Tatal (35% Iy 717 741 - <: 1000 084 [ @75, 055 ]
Tatal evartz 379 (Glarging), 465 (MFH)
Test fior hetercgensity chi-square =357 df=2 p=0.17 ! =440%
Test for owerdl effect z=282  p=0005
0l 0x 1 2 5
Favours Clargne Favours MPH

Analysis 01.04. Comparison 01 Hypoglycaemia, Outcomne 04 Overall hypoglycaemia - Detemir vs. NPH

Resiew:  Long-ading irsulin andogues versus MPH insulin (human isophane insulin) for type 2 diabetes melitus
Comparisore 01 Hypogycasmia
Cuteome 4 Creerdl hppophlvcaemia - Dstemic va MPH

Study [Cistemir FPH Relative Risk (Randzm) ‘Wiaight Relative Risk (Random)
rud n't 95% Cl kA 95% CI
Haak: 2005 1714341 95/ 164 = ENR: 087 [Q73, 102]

Hermarsen 2006 1514237 1217233 [ | 4l
Tatal (5% <I) =78 402 * <: 1000
Tatal everts 122 (Detamir), 286 (MFH)

Test for hetercpensity chi-square=071 df=| p=040 P =00%
Test for owerdl effect z=4.20  p=000003

077 [Q71, 069 ]

082 [274, 030 ]

o o | 1 5

Favours Detamir Favours MPH



Hipoglucemia severas

Rewiew: Long-acting insulin analogues wersus MPH insulin (human isaphane insulind for type 2 diabetes mellitus
Comparison: 01 Hypaglycaesmia
Outcorme: 01 Severe hypoglycaemia - Glargine ws. MPH

Stucly Glargine NPH Peto Odds Ratio WWeiglht Peto Odds Ratio
nihl nit 5% cl (%) 5% cl
Biaschewitz 2000 G2 114250 = 330 050 [0.22,1.85]
Fritsche 2003 41227 Gf2az i 2001 068 [0.19,2.38]
Riclelle 2003 07360 Fiago = 2.1 1.40 [0.52, 376 ]
Rosenstochk 2001 1£250 G250 + i 14.2 024 [0.05, 1.05]
Total (B5% CI) 1077 1130 ~i— 1a0.0 070 [0.40, 1.23]

Tatal events: 20 (Glargine), 30 (MFH)
Test for heterageneity chi-square=4.04 df=3 p=0.26 7 =258%
Test for overall effect z=1.23 p=0.2

= 4 = - ] - - e

Rewiew: Long-acting insulin analogues versus MPH insulin (human isophane insulin} for type 2 diabetes mellitus
Comparizan: 01 Hypoglycasmia
Outcome: 02 Severe hypoglycaemia - Detemnir ws. MPH

Study Deternir MPH Peto Odds Ratio Wieig it Peto Odds Ratio
/M /i 05% Gl (%) 05% Cl
Haak 2005 G G4 B 52.0 006 [0.24, 3.92 ]
Henmmansen 2006 /237 G238 + — 471 0.24 [0.08, 1.05]
Tatal (85% CI) 578 402 e —— (00.0 0.50 [0.18, 1.38 ]

Total everts: 7 (Determnir), 9 (MPH)
Test for heterogeneity chi-square=1.80 df=1 p=0.18 17 =44 4%
Test for overall effect z=1.34 p=0.2

0.1 0.2 0.5 2 5§ 10
Favours Deternir Favours MPH

Long-acting insulin analogues versus NPH insulin (human isophane insulin) for type
2 diabetes mellitus. The Cochrane Database of Systematic Reviews

The Cochrane Library, Copyright 2007, The Cochrane Collaboration Volume

(3), 2007.



Hipoglucemias nocturnas
Glargina/NPH N= 1715

Rewview: Long-acting insulin analogues wersus MPH insulin (human isaphane insulin} for type 2 diabetes mellitus
Comparison: 01 Hypoglyeaemia
Outcome: 05 Noctumal hypoglycaemia - Glargine vs. NFH

Stuy Glargine NPH Relative Risk (Random) Weight Relative Risk (Random)
/M it 05% Gl (%) 05% Gl
Hiaschewitz 2006 477231 a7/250 —— 225 0.58 [0.43,0.79]
Fritsche 2003 520227 Bo/232 —— 0.8 0,80 [0.45, 0.80 ]
Rosenstock 2001 g1/250 104250 —— A0 0.78 [0.62, 0.98 ]
Total (95% CI) 77 T4 - 100.0 0.G6 [0.55,0.80 ]

Total everts: 180 (Glargine), 280 (NPH)
Test for heterogeneity chi-square=2 .98 df=2 p=0.23 7 =32.8%
Test for overall effect z=4.20 p=0.00003

Detemir/NPH

0.2 0.4 | 2
Favours Glargine Fawvours MPH

N=578

Review: Long-acting insulin analogues wersus MPH insulin (hurman isophane insulin) for type 2 diabetes mellitus
Comparison: 01 Hypoglyeaemia
Outeorme: 06 Moctumal hypoglycaemia - Determnir ws. MPH

Stuely Detemir NPH Relative Risk (Random) Weight Relative Risk (Random)
nil nik a5% ;i (%) a5% |
Haak 2005 A0/341 4G/164 —— a0 0.G2[0.44, 086 ]
Hermansen 2006 T3 1121238 = B7.0 0.54 [0.50, 0.81 ]
Total (95% C1) A78 402 - 100.0 0.G3[0.52,076]
Total events: 130 (Detemir), 158 (NPH)
Test for heterogeneity chi-square=0.02 df=1 p=0.88 I*=0.0%
Test for overall effect z=4.G7 p<0.00001
0.2 0.4 l 2 ]
Favours Detemir Fawvours MPH

Long-acting insulin analogues versus NPH insulin (human isophane insulin) for type 2 diabetes

mellitus.
The Cochrane Database of Systematic Reviews
The Cochrane Library, Copyright 2007, The Cochrane Collaboration Volume (3), 2007.



Analogos de insulina de accion larga en la diabetes
mellitus tipo 2

O No hubo diferencias en el control metabdlico (HbAL1C)

O Ambos analogos demostraron una reduccion del numero total de
hipoglucemias y de las nocturnas.

O No hay informacion de los analogos acerca de las complicaciones
a largo plazo como la mortalidad, morbilidad, calidad de vida o
costes.

O Nuestro analisis sugiere un beneficio marginal de los analogos de
iInsulina de accion prolongada en DM2 tratados con insulina basal
en relacion con una reduccion de las hipoglucemias nocturnas.

Horvath, K; Jeitler, K; Berghold, A; Ebrahim, SH; Gratzer, TW; Plank, J; Kaiser, T; Pieber, TR;
Siebenhofer, A
The Cochrane Database of Systematic Reviews. The Cochrane Library, Copyright 2007, The

Cochrane Collaboration Volume (3), 2007.
I ona-actina in<tilin analooiiec ver<iice NNPH in<iilin (hitman iconhane in<iilin) for tvoe 2 diabetac



CONCLUSIONES

o0 Hasta que no dispongamos de datos acerca de

la eficacia y seguridad a largo plazo se sugiere

una aproximacion cautelosa al uso de Long-acting Insulin analoges versus NPH nsuin (human
g |arg I n a y |eve m I r isophane insulin) for type 2 diabetes mellitus (Review)

Horvath K, Jeitler K, Berghold A, Ebrahim SH, Gratzer TW, Plank |, Kaiser T, Pieber TR,
Siebenhofer A

0 Se recomienda realizar ensayos mas prolongados
y con mayor numero de pacientes que incluyan a
personas mas jovenes y mas mayores.

0 Se aconseja mayor uniformidad y mayor rigor

. ., THE COCHRANE
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Estudio AT.LANTUS con insulina glargina
N=4.961

% de Hipoglucemias Cambio en % HbA1C
m Médicos M Estandar paciente B Médicos M Estandarpaciente
29,7
26,3

37 4,1

I

09 11

Severa < 50 Sintomatica Nocturna 1,22
mg/d|
Improvement of glycemic control in subjects with poorly controlled type 2
diabetes. Davis M et al. AT.LANTUS Study Group.
Diabetes Care 2005; 28: 1282.



Estudio AT.LANTUS con insulina glargina tratados en
Atencion Primariay Hospitales

Glucosa en 3
dias seguidos

De 100- 120 mg/dl

De 120-140 mg/dl

De 140-180 mg/dl
> 180 mg/dI

N= 661

Incremento de

Titulacion Por el
por el paciente
médico en cada 3 dias
0-2 0-2
2 2
4 2
6-8 2

Cambioen HbA1C)

B Médicos M Pacientes

-0,51

-0,95
Initiation of insulin glargina in suboptimally controlled patients with type 2 diabetes: sun-
analysis of the AT.LANTUS trial comparig treatment outcomes in subjetcs from primary and

secondary care in the UK.
Daviec M at al ATI ANTIIRQ <tiidv Groiin Diabetee Obecitvy and Metaboliem 2007 O 70R-7272



Estudio observacional de insulina glargina

N=12.216
Cambio en HbA1C BMI
W Basal B 3 meses 1,5
M9 meses M 20 meses 1

8,7
7,2 7 7 0 |
<25 2!0
-0,5
-1
-1,5
-2
Dosis de insulina
18,5 19,7 21,2 23,4
-2,5

20,3

Insulin glargine benefits patients with type 2 diabetes inadequately controlled on oral antidiabetic
treatment: an observational study of every day practice in 12.216 patients.
Schreiber SA, Haak T. Diabetes , Obesity and Metabolism 2007; 9: 706-723.



Addition of Biphasic, Prandial, or Basal
Insulin to Oral Therapy in Type 2 Diabetes

Holman RR, et al , for the 4-T Study Group
& The NEW ENGLAND

357:1716-1730, 2007 ) JOURNAL of MEDICINE

*Fundamento: La adicion de insulina en la DM2 es una pauta
recomendada cuando el control glucémico es subdptimo sin
embargo la evidencia que apoya esta practica es limitada.

*Método:
. Estudio randomizado abierto multicéntico (N=708)
. HbA1C= 7-10%
. Tratados con dosis maximas de metformina y sulfonilurea

« Pautas: insulina bifasica aspart dos veces al dia, insulina
aspart prandial o pauta de insulina basal con detemir una (o
dos veces)

* Resultados: HbAlc, proporcion de pacientes con HbALC <
6.5%, tasas de hlpoglucemla y ganancia de peso.



Proportion of Patients (%)

Biphasic insulin

Prandial insulin Basal insulin
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Holman R et al. N Engl J Med 357:1716-1730, 2007
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Cambio porcentual al ano

A B
57 12
204 254 23

— [ Biphasic insulin [l Prandial insulin [l Basal insulin
& 104 =
Y % 20~
G o+ g ____‘_ ]
.E E 15_
9 3
¢ -104 2
*E ' Kg S 104
T 204 4.7 5.7 i
- 1.9 i g
= -30+ =

=40 0-

Glycated Fasting Plasma Postprandial Body Hypoglycemia
Hemoglobin Glucose Glucose Weight Grade 2 or 3

Baseline value 8.5% 173 mg/dl 227 mg/dl 85.8 kg

> T NEW ENGLAND

Holman R et al. N Engl J Med 357:1716-1730, 2007 :: w IOURNAL OfMEDICINE



Conclusiones:

1. Aungue tres regimenes distintos de analogos de insulina (aspart y detemir) obtienen
una significativa reduccion de Hb A1C, los objetivos de HbAl< 6.5% c se obtienen en
una pequefia proporcion de los pacientes. No hubo diferencias significativas de
reduccion de HbA1C entre los 3 grupos cuando los niveles basales estaban por debajo
de 8.5%.

2.Las pautas de insulina bifasicas y prandiales son similares en la reduccién de HbA1C
y superiores a la pauta de insulina basal

4.El control glucémico mayor lleva aparejado un mayor riesgo de hipoglucemias
(especialmente en insulina prandial) y de aumento de peso en ambos grupos.

4.La facilidad de la pauta basal , con menores tasas de hipoglucemia y menos ganancia
de peso apoyan el usarla como inicio de tratamiento, con ADO, en algunos pacientes.
Sin embargo una intensificacion rapida es necesaria en muchos de ellos.

Holman RR, et al , for the 4-T Study Group
Addition of Biphasic, Prandial, or Basal Insulin to Oral Therapy in Type 2 Diabetes.
N Eng J Med 2007; 357:1716-1730.



Cambio en % HbA1C

B Antes M Despues

Estudio PREDICTIVE

8,5 ;
Levemir

8,3

DM1 DM2

Hipoglucemias graves

_ Jar Cambio en el peso
pacliente/ano

B Antes M Despues

B Antes M Despues 87,6 87,2
3
73,1 73
0,8 0,7
— 0,1
DM1 DM?2 DM1 DM?2

PREDICTIVE- a global, prospective observational study to evaluate insulin detemir treatment in types 1
and 2 diabetes: baseline characteristics and predictors of hypoglycaemia from the European cohort.

Liddeke HJ et al PREDICTIVE Study Group. Diabetes Obes Metab. 2007 May;9(3):428-34.



Perfil Glucémico | Grupo de Pauta de insulina recomendada

pacientes
Hiperglucemia Diabetes tipo 1 12 opcion: glargina y bolus prandial
basal y 22 opcion: NPH/Detemir 2 veces y bolus
postprandial Diabetes tipo 2 12 opcién: NPH dos veces al dia
con 22 opcion: glargina nocturna o detemir/12 h
insulinopenia Continuar ADO y asociar insulina rapida si

es necesario
Personas fragiles 12 opcion: Glargina en la mafana

con DM2 22 opcion: NPH o detemir/12 h
Diabetes NPH e insulina regular en bolus prandial
gestacional
Tratamiento Igual que Diabetes tipo 2 con insulinopenia
esteroideo

Annals of Internal Medicine | REVIEW

Narrative Review: A Rational Approach to Starting Insulin Therapy
Arshag D. Mooradian, MD; Marla Bernbaum, MD; and Stewart G. Albert, MD An n Intern Med . 2006, 145 125'134



Pauta de insulina

recomendada

Perfil Grupo de
Glucémico pacientes
Hiperglucemia DM2 con actividad
basal y fisicay eficacia
euglucemiaen el  lImitadade

dia secretagogos
Hiperglucemia DM2 sin respuesta
postprandial y ADQO, insuficiencia
euglucemia en hepatica o renal
ayunas Diabetes

gestacional

Tratamiento
esteroideo

Annals of Internal Medicine

12 opcion: NPH/Detemir nocturna

22 opcion: insulina rapida si glucemia
nocturna>140 mg/dl

Mantener ADO

12 opcion: NPH/Detemir matutina
22 opciodn: insulina rapida en una/varias
comidas

NPH e insulina regular en bolus prandial
segun necesidad

12 opcion: NPH/Detemir matutina y rapida
Si es necesario

| REVIEW

Narrative Review: A Rational Approach to Starting Insulin Therapy

Arshag D. Mooradian, MD; Marla Bernbaum, MD; and Stewart G. Albert, MD

Ann Intern Med. 2006;145:125-134.



Anélogos de insulaIRESITEEE

»Mejor control metabdlico en DM1

> Ciertas ventajas en cuanto al numero de
hipoglucemias clinicamente relevantes en DM 1y DM2

» Mejor calidad de vida y facilidad de ajuste

> Necesidad de datos acerca de beneficios clinicos
relevantes y seqguridad a largo plazo

» Ausencia de informacion en poblaciones
especialmente vulnerables

» Falta de datos contrastados acerca del coste-eficacia
y coste-beneficio






GLUCOSA EN SANGRE - mg/dL

INSULINA GLULISINA (Apidra ®) N
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Efecto reductor de glucosa a las 6 horas en 20 pacientes con diabetes tipo 1.
Insulina glulisina en distintos momentos comparado con insulina regular antes
de la comida



Efectividad de los nuevos analogos de insulina
Revision sistematica de la literatura y evaluacion
economica

Ministerio de Sanidad y Consumo 2006

1. Evaluar la efectividad de los analogos de accion rapida (lispro y
aspart) sobre el control metabolico y la presencia de
complicaciones a corto (hipo e hiperglucemias) y a medio y largo
plazo, asi como los efectos adversos.

2. Evaluar la efectividad de los analogos de accion lenta (glargina y
detemir) sobre el control metabdlico y la presencia de
complicaciones a corto (hipo e hiperglucemias) y a medio y largo
plazo, asi como los efectos adversos.

3. Realizar un analisis coste-efectividad



Efectividad de glargina vs NPH

1. No ciego (propiedades organolépiticas)

2. DM2: 7 estudios, DM1: 1 estudio

Estudio Hipoglucem | Hipoglucem
ia la severa

ki < 72 mg/dl 56 mg/d|
Eliaschewitz <75 mg/dl 50 mg/dl
Fonseca < 50 mg/dl 36 mg/d|
Fristche < 75 mg/dl 50 mg/dl
Benedetti <50 mg/dl 50 mg/dl
Riddle < 72 mg/dl 56 mg/dl

Efectividad de los nuevos anélogos de insulina
Revision sistematica de la literatura y evaluacion economica
Ministerio de Sanidad y Consumo 2006



Estudio PREDICTIVE Levemir

Cambio en el peso

m Antes M Despues

87,6 87,2

/73,1 73

DM1 DM2

PREDICTIVE- a global, prospective observational study to evaluate insulin detemir treatment
in types 1 and 2 diabetes: baseline characteristics and predictors of hypoglycaemia from the
European cohort.

Liddeke HJ et al PREDICTIVE Study Group
Diabetes Obes Metab. 2007 May;9(3):428-34.



