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Agenda

« Diferencias clinicas y farmacoldgicas entre
andlogos basales

* Beneficios mas alla del control glicémico con
los andlogos de accién corta
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ANALOGOS BASALES
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MECANISMO MOLECULAR
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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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DURACION DE ACCION: NUEVOS
DATOS Y RELEVANCIA CLiNICA
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Steady-state (Duration of action)

Insulin

Insulin
detemir glargine detemir
IN 18 18 18 18
Ih, mean (s.d.) 259 (4.6) 19.8 (14.4) 233 (49) 27.1(7.7)
[Range, h 15.0-30.0 0.0-30.0 10.5-29.0 4.0-300
EndoDrChen.con

Koehler G. Diab Obes Metab. 2013;




Tiene sentido esta controversia?

* NPH duracién de accién mucho mas corta... a
pesar de lo cual cuando comparamos NPH y
glargina, la efectividad es la misma (no asi la
seguridad)

* Esto en DM-2 porque no estan totalmente
insulinopénicos

* Por lo tanto, para DM-2 parece que no tiene
tanta relevancia
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DIFERENCIAS CLINICAS ENTRE
INSULINAS BASALES
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Menor variabilidad de efecto intra-
individual: analogos vs NPH

Infusion de glucosa (mg/kg/min)
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Variabilidad glicémica: DM-1
[ Estudio | NPH | Detemr | P |

Bartley <0.001

Home <0.001
Rusell-Jones <0.001
Pieber <0.001

o O O o o
N NN NN

Vague 0.001

De Leeuw - - -
Stand| - - -

Kolendorf 0 2 <0.001

Hermansen 0 2 <0.001
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Frier BM. 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
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Frier BM. Diab Obes Metab. 2013: online april 3.

Cochrane: variabilidad en perfil
glicémico

raine for type 2 diabetes mellius

icose profiles a dpoint
gine Weight Mean Diffe
Mensp) W MeansD) W.Random.95% C
Hollander 2008 24 0202 105 028021 —— ;5% -0.01(-0.05,0.04]
Raskin 2003 254 032025 131 033026 —— 335% -0.01(-0.06,0.04]
Rosenstock 2008 91 048041 291 041034 — 300% 0.0710.01,0.13]
Total (95% CI) 759 527 - 100.0% 0.01(-0.03, 0.06 ]
Hete 00; Chit = 488, df = 2 (P = 0,09 F =59%
= .56 (P = 6.57)
o iot pplicable
B R 5T 3
Favours detemir Favours glargine

Ensihken‘e'al. Cochrane Database Syst Rev 2011: CD006383




NPH vs detemir en DM-2:
hipoglicemias
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FndobrChen.com  prier M, Diab Obes Metab. 2013: online april 3.
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Cochrane: tasa de hipoglicemias

Revien: Insulin detemir versus insulin glargine for ype 2 disbetes mellitus
Comparisan: 1 Ditemir versus Chrgine
Gutdom . B Event rate for overall Rypoglycaem ia per patenteyear

Study or subgroup log fRate Ratio) Rate Ratio Wweight Rate Ratio
i) W.Randon 35% €| W.Random 35% €1
Hollander 2008 013008 B 0% 088 (0.81,0.95)
Raskin 2009 003005 = 240% 103103, 1141
Rosenstock 2008 002 0.08) - 0% 098 (091, 1.06)
Swinnen 20102 013005 —a— 0% 114 01.03,1.26)
Total (95% CI) - 1000% 100 [ 0.90, 111 ]
Hetbfogeneive Tau® = 0,01 Ch = 17.50, df = 3 7 = 0.00036): F
Testfor ouarkl tfiece.2 = 0.01 7 = 0,39
Testfor subaroup aiferences: Not spplicable
I 5
Favaurs detemir Favaurs largine

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

Cochrane: cambios en Hbalc

Revien: Insuli detenirvrsus insulin glrgine forype 2 iabetes melius
Eomparzan & Do sarsus G

Stady or subgroup Deemir Glagine Wesn Diference weight Wean Difrence
W wansn ™ wanso) wlRingom 35 1 W Rindon 555 1
Hllander 2008 as oasw s ro3m —— 28x 0151-007,0351
Raskin 2009 s 7ma o rozan — 24x 0311007.0551
Rosenstock 2008 W rasase 0 72039 —a— 2% 0041-015,026)
Swinnen 20103 w7108 am 7208 - 1% “o101-021 001
Total (95% ) 1245 1005 - 000%  0.08[-0.10,027]
Heerogeneiy s  ChE 2 1126, 8 =3 7 = 0.00) F <73%
e overi et 2 047

)

Favaurs deemi Favours gargine

EngWinhen et al. Cochrane Database Syst Rev 2011: CD006383




Cochrane: aumento de peso

— weight Wean Difrence

weanso " wesnso) W Findon 5551
26640 105 s —— 5% 001203003
12650 1 27089 o Bix as00233-0671
27645 2 3saan e 174% 0801520081
vses 4 1ac2 = G0%  0800-115,-041)
- 1000%  -0.91(-121 -0.61]

1005
=3¢ -050:7 200%
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Favours detmin
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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 EndoniChen cor

The ‘Liver hypothesis’: Systemic insulin in normal
physiology

Peripheral tissues
Muscle Food

Adipose

stomach

pancreas




The ‘Liver hypothesis’:
Distribution of exogenous insulin

Peripheral tissues
Adipose Muscle Food

stomach
pancreas
4 B
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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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Zachariah S. Diabetes Care. 2011;34:1487




Efect

¢ Insulina

¢ La administracion intranasal de insulina en

mujeres
¢ Elacido

paso al cerebro a través de la BHE

os centrales de la insulina

actla como sefial de saciedad

produce saciedad
graso del detemir puede facilitar su
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Van Golen LW. Diabetes Care. 2013;36:4050
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Estudios de flujo cerebral: NPH vs detemir

CMRy, CBF
NPH Detemir P NPH Detemir P

Total gray matter

Regions of interest

OFCL

OFCR

Insula L

Insula R
Putamen L
Putamen R
Caudate L
Caudate R
Striatum
Thalamus L
Thalamus R
Cingulate ant L
Cingulate ant R

Data are mean * SD

Cingulate post L .38 £0.06 0.41 £ 0.08
Cingulate post R .39 £0.06 0.43*0.08 | 0.02

015*0.02 0.16+0.02 02 031*005 034*005 006

38+0.06 040*008 | 02
.39 £ 0.07 0.41+008 | 0.3
.40 £ 0.07 0.44 £ 0.09 | 0.04
.39 £0.08 0.43£0.08 | 0.05
40 £0.07 0.44£0.09 | 0.04
.40 £ 0.06 0.45 £ 0.09 | 0.02
Baeaen Fauss .34 £0.06 037 £0.08 | 0.08
0.19*0.04 020+0.03 02 031%0.06 036=*0.09 |0.02
37+0.06 042+*009 | 002
.39 £0.06 0.43 £0.07 | 0.07
.38 £0.06 0.43*0.08 | 0.04
36 £0.07 0.39*0.09 | 003
38 £0.07 0.41+*0.09 | 004
0.1

unl min"~". CMRg, in pmol -cm™> - min

Paired data, n = 24 for CMRgw and n = 18 for,CBF, ant, anjerior; L, lefi; OFC, orbitofrontal cortex; posi

posterior, R, right.

t,
Van Golen LW. Diabetes Care. 2013;36:4050
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g 1 # at Risk 1 2 3 4 5 6 7
G 6264 6057 5850 5619 5379 5151 3611 766
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Years of Follow-up  origin Trial Investiators. N Engl J Med. 2012




NUEVAS BASALES: DEGLUDEC
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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
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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
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Baja variabilidad de degludec dia-dia y hora-hora
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Heise et al Diabetes Obes Metab 2012;14:859-64
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ONCE LONG: HbA,  a lo largo
del tiempo

B IDeg OD (n=773)

8.5 [ IGlar OD (n=257)
8.0
g
=75 Diferencia entre
< tratamientos:
r)
T No-inferi
% ]
0.0

0 4 8 12 16 20 24 28 32 36 40 44 48 52

Time (weeks)

MeantSEM; FAS; LOCF
Comparisons: Estimates adjusted for multipe covariates.

NN1250-3579; IDeg OD v IGlar OD in T20M. EndoDrChen.co;
Zinman et ol Diabetes Care 2012: Published online 05 October DOI: 10.2337/de12-1205.

ONCE LONG: hipoglucemia nocturna confirmada

W IDeg OD (n=766)
B IGlar OD (n=257)

0.40

0.36 36% menor tasa
0.32 con IDeg OD
028 p<0.05

024
020
0.16
012
0.08
0.04

nocturna confirmed hipoglucemia
(Cumulative events per patient)

4 8 12 16 20 24 26 32 36 40 44 48 52
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NN1250-3579; IDeg OD v IGlar OD in T20M. EndoDrCher
Zinman et ol Diabetes Care 2012: Published onlin 05 October DOI: 10.2337/dc12-1205.
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ANALOGOS ULTRARAPIDOS
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Consideraciones

* Realmente no hay diferencias clinicamente
significativas entre las 3 disponibles:
— Lispro
— Aspart
— Glulisina

* La modificacion de las 3 insulinas le permite
evitar formar hexameros y por lo tanto la
velocidad de absorcion es mayor

EndoDrChen.cor

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

Data from one trial (066) are missing as no measurements were done in the first 16 weeks
) tin
betologia 2009;52(Suppl. 1):5359 (Poster S

geprchen.co
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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 &
066 423 —1
Type 1 and type 2
1634 220 —a—
Type 2
037 182 S
1198 T R
Al 3572
Fixed effects model =
Random effects model -

-1 0 1
Insulin aspart + NPH RHI + NPH
Favors

rChen
Heller et al. Diabetologia 2009;52(Suppl. 1):5359 (Poster 8£6P""
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QUE OTROS BENEFICIOS PODEMOS
OBTENER DE ANALOGOS
ULTRARAPIDOS COMPARADOS CON
INSULINA REGULAR?

EndoDrChen.cor

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
Years

t; M, myocardial infarction; PCI, percutaneous coronary intervention,

gia 2008;51(Suppl. 1):5543 (PERSPTSRE"<©

Nishimura et

13



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 W. 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 W. 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 W. Diab Obes Metab. 2013;15:358

Eventos cardiovasculares

0.9

08
Log-Rank Test
p<0.001

0.6 ~— Insulin Aspart
— Regular Insulin

0.7

Survival function

6 12 18 2 30 36 )
Months since start of insulin therapy

EndoDrChen.co
Rathman W. Diab Obes Metab. 2013;15:358
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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 (%) 54.3 52.4
Diabetologist treatment (%) 43.0 445
Private health insurance (%) 9.8* 35
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*

Kress S. Int J Clin Pharm Ther. 2012;50:821
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Sobrevida libre de enfermedad

cardiovascular
L.

0,9

0,8

0,7

~= Glulisine
06
-
0 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 6 12 18 24 30 36 42
Months since start of insulin therapy

EndoDrChen.cos

Kress S. Int J Clin Pharm Ther. 2012;50:821
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Carateristicas basales

Variable 1AN-2764> HIN=4193* p-values
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 [%] 56.9 535 0.006
private health insurance [ %] 80 33 <0001
treated by diabetologist [ %] 25 27 0424
treated in West Germany [%] 738 713 0022
urban residency (>100000 inhabitants) [%] 26 28 0411
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
i 576 625 <0.001
in l receptor antagonists 282 267 0177
lipicHowering agents 521 523 0,907
acetyl salicylic acid 351 388 0.002

EndoDrChen.cos

Rathman W. Exp Clin Endocrinol Diabetes. 2014;122:92
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a 0Odds ratios for the incidence of macro- and microvascular complications
Outcome 0dds ratio (95% C1) P-value
Macrovascular disease —e— 092(0.72-1.18) 0.497
Microvascular disease —e— 095(0.77-1.17) 0613
Coronary heart disease —— 0.84(0.65-1.09) 0.192
Myocardial infarction — 0.84(0.58-1.22) 0352
Stroke or TIA —,— 1.03(0.74-1.44) 0849
Peripheral vascular disease — 1.03(0.80-1.31) 0.846
Retinopathy —e— 0.90(0.68-1.19) 0452
Nephropathy 1+—— 1.21(0.96-1.54) 0.106
Neuropathy —— 096(0.76-1.21) 0739
Diabetic foot syndrome —— 0.66(0.46-0.94) 0.022*
Lower limb i 0.68(0.25-1.82) 0.440

—
0.0 1.0 20
Less common with More common with
IAvs. Hitreatment A vs. HI treatment

EndoDrChen.co
Rathman W. Exp Clin Endocrinol Diabetes. 2014;122:92

Conclusiones

* Insulina detemir y glargina son similares en
eficacia y seguridad pero detemir produce
menos aumento de peso

¢ Insulina degludec es una de accién de
ultralenta que produce menos variabilidad

¢ Hay indicios que los analogos ultrarrapidos
pueden tener beneficios cardiovasculares,
pero los 3 son muy similares entre si

EndoDrChen.cos
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28 al 30 de agosto, 2014

Certificado de participacion De 7:30 a.m. - 4:00 p.m.

Accesoalas charlas expuestas

Almuerzos y refrigerios los tres dias

Actividad social 15 créditos de recertificacion
la EMC del Colegio de Méd

Interés Nacional e Inst
Banco de Costa Rica
Colones: 001-0293956-8
Cuenta Cliente: 15201001029395683 Cuerpo médico
Profesionales afines a la salud
Dolares: 001-0293954-1 Estudiantes
Cuenta Cliente: 15201001029395418

Asociacion Pro Estudio de la Diabetes,
Endocrinologiay Metabolismo
Cédulajuridica: 3-002 53 30 62

$ 225 antes del 16 de julio, 2014

$250 Inscripcion
INSCRIBASE A: endocrinocr2014@medicos.cr
487 4318
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Preguntas...
chenku2409@gmail.com
EndoDrChen.com
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