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B cell decline with progression of
diabetes: UKPDS

Rx: Insulina, Metformina, Sulfonilurea

Type 2 diabetes
Type2 S (Phasell
Diabetes

B Cell function (%)

Phase Il

Years since diagnosis

La linea punteada muestra la extrapola 0 y retrospectiva en |
del estudio UKPDS.Lebovitz H. Diabete

Belfast Diet Study: biphasic decline in
B function

Diagnosis

Slow decline Fast decline

(~2%lafo) (18%/aio)

Funcién p (HOMA%B)

-15 -10 =5 0
Tiempo del Diagnéstico

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.




CSII VS MDI VS ORALES EN CHINA
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Disefo

* Pacientes naives de tratamiento

¢ CSll vs MDI vs orales (glicazida, metformin o
ambas)

* Titulacién de insulina cada dia y orales cada 3
dias

¢ Se excluyen los que no alcanzan metas de
tratamiento

* 2 semanas de tratamiento estable y suspende
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Weng J. Lancet. 2008;371:1753

Caracteristicas
s MDI Oral hypoglycaemic
agents
Number 133 us 101
Men (n) 88 81 58
Age (years) 50(11) 51(10) 52(9)
Body-mass index (kg/m’) 25130) 24427) 251(33)
Fasting plasma glucose (mmol/L)
Before therapy 1333) 15(32) 108(29)
After therapy* 66(15) 6.8(16) 65(16)
2-h postprandial plasma glucose (mmol/L)
Before therapy 161(5:5) 75(55 166 (50)
After therapy* 75(22)(n=113) 81(2.9) (n=111) 82(27) (n=90)
HDA,, (%)
Before therapy 98(23) 97@23) 95(25)
After therapy* 80(15) 80(16) 7907)
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Weng J. Lancet. 2008;371:1753




HOMA-IR
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Secrecion aguda de insulina
1400 - Ml CSllin the remission group P<0-0001

Acuteirsulin response (pmol/ L per min)

B MDI in the remission group
1200 | B OHAin the remission group
B Non-remission group

p=0006
1000 —

800 —

600 —

200 - Before therapy Aftertherapy Atlyear
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MANEJO AMBULATORIO
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Approach to management

of hyperglycemia: more less
stringent stringent
Patient attitude and highly motivated, adherent, Tess motivated, non-adherent,
expected treatment efforts poor
Risks potentially associated  fow high
with hypoglycemia, other

adverse events

Disease duration ‘newly diagnosed Tong-standing

|

Life expectancy fong short
Important comorbidities absent fow / mild severe.
Established vascular absent few / mild severe

complications

|

Resources, support system readily available limited

Figure 1 EndoDrChen diabetes Care, Diabetologia. 19 April 2012 [Epub ahead of print]
8! (Adapted with permission from: Ismail-Beigi F, et al. Ann Intern Med 2011;154:554)

Metas de tratamiento

Glicemia ayunas Glicemias
postprandiales
<6.5% 70-110 mg/dl <140 mg/dl
<7% 80-140 mg/d| <180 mg/d|
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Insulina basal + 1 insulina Insulina premezcla
répida prandial (dos veces al dia)
Insulina basal + 22 insulinas
pidas prand

Menos flexible ‘ Flexibilidad
Recomendaciones con mayor evidentiarChen com==== Recomendaciones con menor evidencia
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Alcrange

Basal and postprandial contributions to hyperglycemia by

Riddle et al, Diabetes Care 34:2508-2514, 201

290 T2DM patients on diet + OAD

Mean A1c 8.86%
100

80

Standard meals at 0800, 1200 hrs
assume

60

7.3-84

8.5-9.2 9.3-10.2
Alc ranges (quintiles)
Monnier L et al. Diabetes Care 2003;26:881-885

>10.2
Postprandial hyperglycemia is most important except at high Alc

4-point daytime glucose profiles (0800, 1100, 1400, 1700 hrs)

is >6.1 mmol/L (110 mg/dL)
30% S Basal
55%
60% 70%
40
20
0
<7.3

hyperglycemia

Postprandial
hyperglycemia

Alcrange

Basal and postprandial contributions to hyperglycemia by

Pooled baseline data from 6 Treat-to-Target design studies
699 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]
assume hyperg

)
is >5.6 mmol/L (100 mg/dL)
76% 78% 79% 79% 80%
<8.0 8.0-8.4 8.5-8.9

Postprandial
hyperglycemia
9.0-9.4 29.5
Baseline Alc ranges
On oral therapy, fasting hyperglycemia dominates over a wide range of Alc

EndoDrChen.con
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Pre-insulina

Post-insulina

Glicemias

Insulina basal

| I | 1

Desayuno  Almuerzo _ - Cena
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DIFERENCIAS ENTRE INSULINAS
BASALES

Mecanismo de accién glargina

o= Tejido subcutdneo, pH 7.4
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Insulina detemir

LysB29(N-tetradecanoyl)des(B30)

* Solucidn cristalina
* pH neutro
¢ 11U=24 nmol
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INICIO Y TITULACION DE DOSIS
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Insulina basal:

Ajuste de dosis por el paciente

Glucosa de
ayunas >110 mg/dl

Glucosa de
ayunas >90 mg/d|

Glucosa de o Glucosa de
ayunas Mantener ayunas

70-90mg/d| Dosis 80-110 mg/dl

#244 pacientes con

DM 2 con falla a
orales que
iniciaban insulina
detemir

Glucosa de
ayunas <80 mg/dl

Glucosa de
ayunas <70 mg/dl

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

Didbetds' 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|
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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

DIFERENCIAS ENTRE INSULINAS:
VARIABILIDAD
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Menor variabilidad de efecto intra-
individual: analogos vs NPH

o1

o1

= NPH
insulina glargina
= insulina detemir

Infusidn de glucosa (mg/kg/min)

ORNWAUNION ORNWAUNIOIN ORNWAUNION

7 7
6 6
5 5
3 2
3 3
2 2
1 1
0 0
8 16 24 7 8 16 24 70 8 16 24
6 6
5 5
4 4
3 3
2 2
1 1
0 8 16 24 (; 16 24 (7) 8 16 24
6 6
5 5
4 4
3 3
2 2
1 1
o 5 62 % 8§ 1501 % 8 1o 2aTiempo(horas)
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Variabilidad con analogos y NPH

CV in GIR-AUC,.3 , (%)

NPH

Glargina

*p<0.001 vs. insulin detemir

Detemir

CVin GIR-AUC,_54 1, (%)

EndoDrChen.con

NPH Glargina Detemir

Diferencias en peso

Study Sample Statistics Difference in means
size for each study 95% CI
dotomir  NPH  difforence  lower  uppor P
in means limit limit
Bartey ot al* 320 159 0990 1847 0133 0024 —_—
Home et ol 2%7 125 0730 1039 0421 0000 -
NN304-1476% 195 98 -0.920 -1.497 0343 0.002 —
Pieber et al 2 139 129 -1.300 -2066 -0534 0.001
Russel-Jones etal* 491 256 0540 097801020116 -
Vague et al® %2 138 1200 2763 0363 0132
total 1694 905 0779 0992 0567 0.000 *
40 -20 00 20 40
favors dtamic fovors NPH
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Szypowska A. Por Arch Med Wewn. 2011;121:737




Cochrane: aum

Review: Insuli detenirversus insulin glrgine for ype 2 iabetes melius
Eomparzan: & Dot varsus G

Stady or subgroup

ento de peso

Total (95% ) 1235 1005
Bebrogumty The = 0.0, Chi = 235, df = 3. = .30 1 20.0%
e overi et < 581 5 < 0000011

Favours detmin

Dsmir Ghagine Wesn Diference weight Wean Difrence

W wansn ™ wanso) wlRingom 35 1 W Findon 5551
Hllandsr 2008 a4 zsesa w05 asea —— 5% 001203003
Raskin 2009 3 12080 27ase o Bix as00233-0671
Rosenstock 2008 W 2744m 29 3saan
Swinnen 20103 s oses  am 142

e 174% 0801520081
= G0%  0800-115,-041)
-

1000%  -0.91[-121, -0.61]
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Study (first author
29 trials, with 17,588 patients *** """
Riddie. 2003 (20)

. L Ra 00 5

HbA1c < 7% was achieved in 22005 ¢

sk
41.4% (95% C|, 35.6-47.4%).

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 B e
(1.2:2.1) Boo. SR
Roteriock 2008 (61) -
Final Insulin dose: 0.48 Xy T
(0.4-0.57) Fogelis 331868
Pooled estimate (95% Cl)
Giuglan

o etal. Diabetes Research & Clinical Practice 92
( -10

EndoDrChen.comg

Basal Insulin: Percent of patients with HbAlc < 7%

Basal Insulin
Proportion of patients with HbA1c <7%

Esquemas no insulinicos

S,
\
\

\

" \
Insulina basal \
(usualmente con agentes orales) v
~ i
i
i
y

Insulina basal + 1 insulina

Insulina premezcla
rapida prandial

(dos veces al dia)

Insulina basal + 22 insulinas
idas prandial

- i

1 bajo
2 mod
>3
-

Recomendaciones con mayor evidentiarChen com==== Recomendaciones con menor evidencia
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Optimizando e intensificando

Optimice la dosis de insulina basal
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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
2008;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

Percentage of patients (%)

injection

‘ ‘ ExtraSTEP
W SimpleSTEP

‘Breakfast

ExtraSTEP group added
insulin based on PPG
measurement

4
Lunch Dinner

SimpleSTEP group added
insulin based on patient
assessment

20/03/14
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Meneghi Diabetes onfile

STEPwise™: insulin dose

Treatment Treatment Treatment
period 1 period 2 period 3
1.5 -
4 -7
4 Y
e Z
1.0
® A
2
=
S
P
g
Qo5 e L
] Run-in a2
.
0.04 NP
T T T T T T T
0 5 10 15 20 25 30 35
Visit
ExtraSTEP Bolus dose 4 Basal dose Total dose
SimpleSTEP = BoEIu{s g%se Basal dose Total dose
Menegh Diabetes onfile

Insulina basal bolus: Porcentaje de
pacientes con HbAlc < 7%

Study (firstauthor, N nE“,l' ;Dl\l: Rl‘ghir:gg1 -
ear, refrence oportion of patients wi c<7%
12 ensayos, with 2114 ptes yenn et
' Hollander, 2008 (44) —_—
HbA1c < 7% se logré en Hollander, 2008 (44) —a—
53.9% (95% Cl, 43.5-64) Rosenstack, 2008 (46) —a—
Bergenstal, 2008 (47) R —
Eventos hipoglicémicos Bergenstal, 2008 (47) —
(promedio/paciente/30 dias):  Lenkisch. 2008 (49) ——
0.88 (0.35-1.3) Lankisch, 2008 (49) —
Liebl, 2009 (50) l_
Aumento peso ~2.75 kg Riddle, 2009 (53) |
(1.8-3.7) Raskin, 2009 (59) -
Raskin, 2009 (59) e
Dosis final insulina: 0.89 U/~ Friche 2009(5) —i
kg (0.78-1.3)
Pasar de basal a basal bolus aumenta la tasa s ] 5o 500800
de éxito adicionalmente en ~12% to 14% of bi(43:5%:04.0%)
: —
pacientes T

20 30 40 50 60 70 8
- HbAlc < 7% se logra en ~54% degptes

hdoDrChen.com
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3 year study design to investigate
insulin initiation and intensification

N Rapid®
TIOS/O apid ! NovoRapid® TID + Levemir® OD

708 patients:

« Type 2 diabetes
« HbA,. 7-10%

« Max OAD dose
« Insulin naive

« BMI <40 kg/m?

Levemir®

oD Levemir® OD + NovoRapid® TID

NovoMix®

NovoMix® BID + midday

BID

NovoRapid®

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
changing
diabetes
Adapted from Holman et al. NEJM 2009; 361:1736-47

20/03/14

The majority of patients were
intensified with a second insulin

74.3% of patients had an intensified regimen

81.6
gg 67.7 S

40
30 = 26. MOriginal regimen

20 = Clintensified regimen

Patients (%)

. N . *p=0.002 for overall
NovoMix® NovoRapid® Levemir® comparison

start group start group start group

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

Sustainable HbA; . control in all three

arms
8.8
8.6 - _
8.4 - Baseline HbA,
8.2
~ g *
B3
7.8~ 7.6
47.6
<74 73 Mlvear one
z 7.2 7.1 Dvear th
‘ear three
7 6.8 :
6.8
6.6
0/ *p<0.001 vs.
NovoRapid® and
NovoMix® groups
NovoMix® start NovoRapid® start Levemir® start
group group group
NB. Mean HbA,. at 1 year; median HbA,_at 3 years
changing

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

patients with HbA,;  =6.5% at 3 years

N
o o o o
2
PR

#*

43.2

2N WA OO
oo oo
5o*
w
s
©
N
w
©

Patients (%) reaching
HbA, <6.5%
o

NovoMix® start NovoRapid® Levemir® start

WlYear one

Dvear three

*#p<0.001 vs.
Levemir® at year
one

20/03/14

*%p<0.001 vs.
NovoMix® and
Levemir® at year

#p<0.05 vs.
group start group group bivire year
three
daveizs
Holman et al. NEJM 2009; 361:1736-47
Holman et al. NEJM 2007; 357:1716-30
Low median rates of minor
hypoglycaemia
10 . Mlvear one
5. ° 8 Dvear three
ams 8
al 7 o
e
gg © 5.5 *p=0.002 and
325 A p<0.001 vs. NovoMix®
v o2 ## and Levemir®
] 3 respectively at year
g5 3
98 2
= 1
0

NovoMix® start NovoRapid® Levemir® start
group start group group

Minor hypoglycaemia did occur in the first year
with Levemir®, however the median rate was 0
changing
diabetes
Holman et al. NEJM 2009; 361:1736-47
Holman et al, NEJM 2007 357:1716-30

three

#p=0.01 vs. Levemir®
at year one
##p<0.001 vs.
Levemir® at year
three

Low proportion of patients experiencing

major hypoglycaemia over 3 years
10
2o 9
gE 8
Lo 7
g8
28 6
§% 5
~8 24
e =
%f 3 2.6 2.1
THE B
£E g ‘ ..
-9
NovoMix® start NovoRapid® start Levemir® start
group group group
No. of patients No. of patients in | No. of patients
the NovoMix® 30 | the NovoRapid® the Levemir® st:
start group start up group
6 5 2
havdles

Holman et al. NEJM 2009; 361:1736-47
Holman et al, NEJM 2007; 357:1716-30
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Achievement of HbA,  =6.5% did not
compromise hypoglycaemia rates

20/03/14

[
o

Median hypoglycaemic
events per patient per year
ORrNWAUON®O

NovoMix® NovoRapid® Levemir®
start group start group start group

changi
abétes!

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

Ml vear one
Cdvear three

*p=0.002 vs.
NovoRapid® at year
three

#p<0.001 Vs,
Levemir® at year
three

Levemir® weight advantage was
sustained throughout intensification

-

ORNWAUON®OO
IS
N

##
6.4

*k

T 57 57

Weight change from
baseline (kg)

3.6

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

1 ## p<0.001 vs.
Levemir® at year three

NovoMix® start NovoRapid®  Levemir® start

group start group group

changi
dabetes!

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

Esquemas no insulinicos

Insulina basal
(usualmente con agentes orales)

Insulina premezcla
(dos veces al dia)

Insulina basal + 1 insulina
rapida prandial

Insulina basal + 22 insulinas

idas prandial

Recomendaciones con mayor evidentiarChen com==== Recomendaciones con menor evidencia

1 bajo

>3
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COMO DEBE MANEJARSE
INTRAHOSPITALARIAMENTE?

Diferencias en esquemas

Basal bolus

Dar una dosis de insulina
basal para suplir las
necesidades basicas

Dar dosis de insulinas
rapidas para manejar las
excursiones postprandiales
Si el paciente no come, no
se le aplica la insulina rapida

Escalas de insulina

Espera a que haya
hiperglicemia para aplicar
dosis de insulina simple

Es independiente de las
comidas

Puede acumular dosis y
aumentar riesgo posterior
de hipoglicemias

Mayor excursion de
hiperglicemias

3 dosis lispro/aspart + 1 glargina

S
2
|
S
3
k]
=

T

T T
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Rabbit 2 Trial: Changes in Glucose Levels With
Basal-Bolus vs. Sliding Scale Insulin

Sliding-scale

BG, mg/dL

Basal-bolus

Admit 1 2 3 4 5 6

2p<.05. Days of Therapy
bp<.05.

« Sliding scale regular insulin (SSRI) was given 4 times daily

+ Basal-bolus regimen: glargine was given once daily; glulisine was given before meals.
0.4 U/kg/d x BG between 140-200 mg/dL

0.5 U/kg/d x BG between 201-400 mg/dL

Umpierrez GE, et al. Diabetes Care. 2007;30(9):2181-2186.

Mean BG before meals and at bedtime during basal
bolus and SSI therapy: in general surgery patients

Basal Bolus
Sliding Scale Insulin

*

=
3
=~
"
£
LY
a
]
S
=
[}
°
9
=
@

Breakfast Lunch Dinner Bedtime
*p<0.001

Postoperative Complications during basal bolus and
SSI therapy in general surgery patients

Basal Bolus
Sliding Scale Insulin

P=0.10

Outcome Frequency, %

Composite Mortality Wound Pneumonia Acute Renal
Infection Failure

* Composite of hospital complications: wound infection, pneumonia, respiratory
failure, acute renal failure, and bacteremia.

20/03/14
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COMO HACERLO? CON INSULINAS
ANALOGAS O HUMANAS?

EndoDrChen.con
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DEAN Trial: Changes in Mean Daily.
Blood Glucose Concentration

Il Detemir + aspart
M NPH + regular

P=NS

BG, mg/dL

Pre-Rx 0 1 2 3 4 5 6-10
BG Duration of Therapy, d

Data are means +SEM.

Basal-bolus regimen: detemir was given once daily; aspart was given before meals.
NPH/regular regimen: NPH and regular insulin were given twice daily, two thirds in AM,
one third in PM. ) 5 .

Umpierrez GE, et al. J Clin Endocrinol Metab. 2009;94(2):564-569.

Dos dosis NPH + 2 dosis simple

18



3 dosis ultrarapida+ 1 basal

A

T

AACE/ADA Metas de control glucémico
fuera de UCI

> Metas en el contexto no) UCT:
= Preprandiall <140 mg/dL
= Glicemia al azar <180 mg/dL
= Para evitar hipoglicemia, revalorar regimen
insulinico si glicemia <100 mg/dL
= Algunos pacientes pueden mantenerse por
arriba o0 abajo de estas metas

Moghissi ES, et al; AACE/ADA Inpatient Glyce sensus Panel. Endocr Pract. 2009;15(4).

http://www.aace.com/pub/pdf/guidelines/ xip: antrolConsensusStatement. pdf
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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 si es
intrahospitalario o ambulatorio

* El mejor esquema es iniciar con un basal e ir
progresando en basal bolus

EndoDrChen.con
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