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Agenda

¢ Cuando es el momento de insulinizar?
* Como podemos empezar a insulinar?

* Cudndo y como intensificar el uso con
insulinas?
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Approach to management

of hyperglycemia:

Patient attitude and
expected treatment efforts

Risks potentially associated
with hypoglycemia, other
adverse events
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Pregunta #1

* Cudndo empezarian insulinoterapia en el
paciente ambulatorio ASINTOMATICO?

— Después de falla
— Después de falla
— Después de falla
— Después de falla

de 1 agente oral?

de 2 agentes orales?
de 3 agentes orales?
de 4 agentes orales?
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Pregunta #2

* En la evoluciéon natural de la diabetes, la
mayoria de los pacientes van a terminar
requiriendo insulina?

—No
—Si

En caso de requerirlo, se va poder mantener
bien controlado con sélo una insulina basal?
—No

—Si

Belfast Diet Study: biphasic decline in
B function

Diagnosis
Slow decline Fast decline
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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.

mero de Com idad
inyecciones de régimen
™,
\
\
\
\
\ "
\ 1 bajo
\
\
- \
S, 1
~. i
Insulina basal + 1 insulina Insulina premezcla . nod
rapida prandial (dos veces al dia)
Insulina basal + 22 insulinas
répidas prandial
>3

——  Recomendaciones con mayor evidengiarcher

Recomendaciones con menor evidencia




25/05/13

HAY ALGUNA VENTAJA EN INSULINIZAR
MUY TEMPRANAMENTE?
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ESTUDIOS INICIALES: SUECIA
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Introduccion

* Glicemia entre 126 y 200 mg/dl
* Glibenclamida vs insulina NPH por 2 aios

* Dosis promedio NPH 20 u al dia

endopAlvarsson M. Diabetes Care. 2003;26:2231-2237




Insulina vs glibenclamida

Table 1—Clinical characteristics at baseline in the two treatment groups

Glibenclamide Insulin
n 21 18
Age (years) 556+ 16 511+ 17
Sex (M/F) 15/6 17
BMI (kg/m?) 278+08 273+07
HbA,_ (%) 69 +02 73+04
AER (mg/l) 9.7%35 88+21
Systolic blood pressure (mmHg) 130 +3(18) 144 £ 7 (16)
Diastolic blood pressure (mmHg) 85+2 83+2
Retinopathy 3/19 3/16
Total cholesterol (mmol/I) 5.30 £ 0.16 5.47 £0.24
LDL cholesterol (mmol/l) 339+0.13 3.40 £ 0.20
HDL cholesterol (mmol/1) 1.06 = 0.06 1.09 £ 0.04
Triglycerides (mmol/1) 225+0.26 2,06 +0.16

Data are mean * SEM or mean * SEM (n).

endopAlvarsson M. Diabetes Care. 2003;26:2231-2237
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INSULINA VS GLIBENCLAMIDA EN
TAIWAN
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Introduccion

* Glicemias >300 mg/dl en ayunas o >400 mg/dl
al azar

* Ingreso hospitalario, tratamiento con insulina
por 2 semanas y luego se aleatorizan

— Continuar con insulina vs orales (metformin,
glicazida o ambas)

EndoDrChen.c

Chen HS. Diabetes Care. 2008;31:1927-1932

Pacientes con glicemia >300 mg/dl

Insulin group OAD group
(intention to treat) (intention to treat)
n 25 19
Age (years) 570+85 506+ 12.6
Sex (male:female) 19:6 13:6
Body weight (kg) 714 106 717 £213

< FPG (mg/dD)* +
plasma glucose (mg/dl)* 7*2172
AlC (%) 11.89 £ 1.91 * 157
Systolic blood pressure (mmHg) 1254 134 7+120
Diastolic blood pressure (mmHg) 742 106 5+ 81
Total cholesterol (mg/dl) 193.1 £ 548 7%305
HDL cholesterol (mg/dl) 5.7+ 12.7
Triglycerides (mg/dl) 131 (34-1,074)
Urine albumin-to-creatinine ratio (mg/g) 14.1 (3.2-203.0) 17.3 (4.2-626.2)
EndoDrChen.c

Chen HS. Diabetes Care. 2008;31:1927-1932

B Changes in A1C Levels
n
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Time o 3 months 6 months 12 months
No. Analyzed
Insuin grocn 2 2 2 o
OAD group 19 8 18 6
Endodrchen.c

Chen HS. Diabetes Care. 2008;31:1927-1932




Percentage of subjects achieving A1C targets

(9]

100

8

Subjects reaching targets (%)
.

<65% <7.0% <65% <7.0%

6 months later 12 months later

Dosis promedio de insulina 16.8 ukonichen.c |
Chen HS. Diabetes Care. 2008;31:1927-1932
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CSII VS MDI VS ORALES EN CHINA

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

Weng J. Lancet. 2008;371:1753




Caracteristicas
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sl MDI Oral hypoglycaemic
agents
Number 133 18 101
Men (n) 88 81 58
Age (years) 50(11) 51(10) 52(9)
Body-mass index (kg/m’) 251(3-0) 24427 251(33)
Fasting plasma glucose (mmol/L)
Before therapy 1333 1532 10-8(2:9)
After therapy* 66(15) 68(1.6) 65(1:6)
2-h postprandial plasma glucose (mmol/L)
Before therapy 161(55) 75(55) 166 (50)
After therapy* 75@2)(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) 79017)
EndoDrChen.con
Weng J. Lancet. 2008;371:1753
B pretratamiento
M postratamiento
csli MDI Orales

Weng J. Lancet. 2008;371:1753

Pacientes en remision
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Weng J. Lancet. 2008;371:1753




Secrecion aguda de insulina
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Factores predictores para alcanzar

hbalc <6.5%
o oRpara skanr s <6 5%,

Mayor edad 1.014 (1.008-1.019)

Uso de alcohol (>2 veces por 1.727 (1.561-1.911)
semana)

Alc (por %) 0.191 (0.179-0.205)

Depresion 1.457 (1.256-1.691)

Relacion cintura cadera (por 0.371 (0.244-0.565)
unidad)

Diabetes 0.102 (0.081-0.128)

25/05/13

Origin Trial Investigators. Diabetes Care. 2013. Online May 8|

QUE SIGUE DESPUES DE MONOTERAPIA
CON METFORMIN, INSULINA O UN
SEGUNDO AGENTE ORAL?

EndoDrChen.cos

EASIE: sitagliptin vs glargina en pacientes no
controlados con metformin en monoterapia

Baseline week 0 Treatment Follow-up

Insulin glargine plus metformin

Insulin-naive patients Intermediate clinical visits at
with type 2 diabetes weeks 2, 6,12,16
melitusHbA, 27% [ Randomisation |
and <11% Intermediate telephone calls visits
n=515 atweeks1,3,4,5,8,10,20

Sitagliptin plus metformin

24 weeks 17 days

EndoDrChen.cos

Aschner P. Lancet. 2012;379:2262
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Aschner P. Lancet. 2012;379:2262
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SIN EMBARGO, LA SITUACION ES
USUAL ES INSULINIZAR LUEGO DE
FALLA A 2 AGENTES ORALES

EndoDrChen.cos

Insulina basal + 1 insulina
rapida prandial

Insulina premezcla
(dos veces al dia) 2 mod
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Insulina basal + 22 insulinas
rpidas prandial

>3
- Menos flexible ‘ Flexibilidad
= Recomendaciones con mayor evidentiarchen comm=== Recomendaciones con menor evidencia
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POR QUE INICIAR CON INSULINAS
BASALES?

EndoDrChen.con
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Basal and postprandial contributions to hyperglycemia by
Alcrange

290 T2DM patients on diet + OAD
Mean A1c 8.86%
Standard meals at 0800, 1200 hrs
4-point daytime glucose profiles (0800, 1100, 1400, 1700 hrs)
s :

assume hypergly ia is >6.1 mmol/L (110 mg/dL)
100
80 30% Basal
50% 55% 60% hyperglycemia
60 70%
40
Postprandial
* . - peBeem
0
<7.3 7.3-84 8.5-9.2 9.3-10.2 >10.2

Alc ranges (quintiles)
Postprandial hyperglycemia is most important except at high Alc

Monnier L et al. Diabetes Care 2003;26:881-885

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)

assume hypergl ia 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

EndoDrChen.con

Riddle et al, Diabetes Care 34:2508-2514, 2011
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Glicemias

Pre-insulina

Post-insulina

Insulina basal

1

Desayuno  Almuerzo

1

EndoDrCher.cor

Cena
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Basal Insulin: Percent of patients with HbAlc < 7%

29 trials, with 17,588 patients

HbA1c < 7% was achieved in
41.4% (95% Cl, 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
(1.2-2.1)

Final Insulin dose: 0.48
(0.4-0.57)

Giugliano et al. Diabetes Research & Clinical Practice 92
(2011) 1-10

Study (first author,
‘year, reference.

Riddle. 2003 (20)
Maicné, 2004 (22)

Roseratock 2006 (33
Gamatein 2008

Fogeliuid, 2010 (66
Fogelis 331868

Basal Insulin
Proportion of patients with HbA1c <7%

!
Pooled estimate (95% ClI) ——— | 41.4%(35.6% - 47.4%)
——————

EndoDrChen.comg
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COMO EMPEZAR Y TITULAR?

EndoDrChen.con
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Insulina basal:
Ajuste de dosis por el paciente

I r
Glucosa de Glucosa de
ayunas >90 mg/d| 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 Ite
DM 2 ton Talla a ayunas <70 mg/dl ayunas <80 mg/d
orales que S
iniciaban insulina
detemir

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 icemias
postprandiales

<6.5% 70-110 mg/dI <140 mg/dI
<7% 80-140 mg/d| <180 mg/d|

EndoDrChen.com

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

8.2— -0.94% -1.22%

8.0 7:99 ~®-70-90 mg/dL  HbA,. HbAy
T 7.8 7.94 80-110 mg/dL
o 7.6
g 7.4+
T S, 7.04
[}
70 7.00%
T 68 6.93 6.77%
E  6.6-]
o
& 6.4

6.2—|

60 Inicial T semi12 T Sem20 !

Tiempo /semanas * cambio en ambos
grupos
p = 0.019 at 20 weeks
b en Blonde L. Diabetes Obes Metab. 2009,11:623
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CONVIRTIENDO DE INSULINAS
HUMANAS
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Dos dosis NPH
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Pregunta #3

* Masculino de 55 anos, en tratamiento con
insulina glargina 38 u al dia, metformin 500
mg tid y glimepiride 4 mg por dia. Tiene

glicemia ayunas 114 mg/dl y Hbalc en 8.2%.

Quién es la responsible de la Hbalc alta?

— Hiperglicemia en ayunas?
— Hiperglicemia postprandial?

15



Pregunta #4

En este paciente, si queremos tratar la

hiperglicemia postprandial, la mejor estrategia

seria...

— Suspender glimepiride y cambiar por sitagliptina?

— Suspender glimepiride y aumentar dosis de
metformin?

— Suspender glimepiride e iniciar una insulina
prandial?

— Dejar glimepiride y agregar una insulina prandial

EndoDrChen.cor
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COMO PROGRESAR EN LA
INSULINIZACION?

EndoDrChen.cor

Como intensificar?

Dosis prandial
unica

| Dosis prandial
secuencial

Basal bolus ' Esquemas fijos vs
completo flexibles

— premezcla

Optimice insulina basal

EndoDrChen.cor
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HbA, . control

Adjusted mean

change -0.69%  Adjusted mean

change -0.47% Adjusted mean
change -0.43%

8.6 8.5
<
5 8.4
5 8.4 8.3
3
a
2 82 = Randomisation
o mENd of study
£ 8
£ 7.9 7.9
£
£ 78 7.7
o
3
S 76

7.4

7.2 T

Group 1 Group 2 Group 3
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Raccah et al. Diabet 1)a151
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Mean weight change (kg)

Full basal-bolus vs. sequential bolus addition

weight change (kg)

p=0.0399
1
Group 1 Group 2 Group 3

EndoDrChen.con

Raccah et al. Diabetes 2010;59(Suppl. 1):A151
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Raccah et al. Diabetes

Overall hypoglycaemia rates

Hypoglycaemia in patients achieving
HbA1c <7% at end of study

97
801
H Group1
49

B Group2

259 Group3

76 068
0 003 006 0 o0 006
Noctur { i Severe nocturnal

symptomatic

EndoDrChen.con
1):A151
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Total insulin dose
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Raccah et al. Diabetes 1):A151
icaT™™. H
STEPwise™: study design
fondomisation I +1Asp x3 Largest measured PPG
increment
] +1Asp x2 Target postprandial:
ExtraSTEP 4-8 mmol/I
+1Asp x1
+1Asp x1
Insulin detemir SimpleSTEP Largest perceived meal
o +1Asp x2 ’
initiated Target preprandial:
Run-in period l 4-6 mmol/|
detemir + OADs *lAspx3
—_ y y ! y
—t t t t t
12 O period1 2 period2 24 periog3 36 Weeks

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 T

02

0.4 1
. 0.4
£ 06 1 05 ExtraSTEP
e W SimpleSTEP
5 08
T

10 4

1
1.2 11 11
14 4 -13

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

25/05/13
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Meneghi Diabetes onfile

Adjust to target: glulisine/glargine

“Efficacy and safety of insulin glulisine given in a fixed or a flexible dose regimen +/-
insulin glargine

*Dose adjusted weekly based on SMBG reading from previous week

24 week trial

Simple Carb count

Simple algorithm based on | Dose adjustment based on

Titration of glulisine SMBG readings from SMBG and insulin-to-
preceding week carbohydrate ratio
Before meals and at bedtime
BG measurement Before meals and at bedtime
Education including
carbohydrate counting and
Education Basic education ) P 1
how to use insulin-to-
carbohydrate ratio
EndoDrChen.con

Bergenstal et al. Diabetes Care 2008;31:1305-10.

Adjust to target: change in HbA,
and target achievement

. X
Simple Carb count 5 100
o 0 g
x < 0 n.s.
2025 E - :
] [
8 05 £ 60
S
g 0,75 51 B Simple
= 2 40 Carb count
o -1 2
& 3
5125 K
1, ]
5 22
g -15 5
z £
T 175 ns.

Simple  Carb count
P <0.0001, decrease from
baseline for both groups

EndoDrChen.con
Bergenstal et al. Diabetes Care 2008;31:1305-10.
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Adjust to target: hypoglycaemia

p=0.02
9 - —
8
8 8 1
c —
857
22 6 |
o I T
S .
$§ 4 H Simple
=
g % 3 Carb count
Q=
T"?"E 2 s
e 0,89
:% 1 0,67
0 - T Y
Minor Major

Minor = BG < 50 mg/dI

EndoDrChen.con
Bergenstal et al. Diabetes Care 2008;31:1305-10.
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TITULACION DE DOSIS EN
INSULINAS PRANDIALES

EndoDrChen.con

Insulina basal:
Ajuste de dosis por el paciente

Glucosa de
ayunas >90 mg/d|

Glucosa de
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 te
. pacientes con ayunas <80 mg/dl

DM 2 con falla a ayunas <70 mg/dl
orales que
iniciaban insulina
detemir

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

E£ndoDiChen

Diabetes'Obes Metab. Jun 2009;11(6):623-631
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Metas de tratamiento

Glicemia ayunas Glicemias
postprandiales

<6.5% 70-110 mg/dl <140 mg/dl
<7% 80-140 mg/d| <180 mg/d|

Basal Bolus Insulin: Percent of patients with
HbAlc < 7%
Sty (stautror, ol Regimen
12 trials, with 2114 patients """ roportion of patients with HoATE <7%
P Hollander, 2008 (44) —_—
HbA1c < 7% was achieved in  Holander, 2008 (44) ——
53.9% (95% Cl, 43.5-64) Rosenstock, 2008 (46) R
Bergenstal, 2008 (47) R —
Hypoglycemic events (mean/  Bergenstal, 2008(47) ——
patient/30 days): 0.88 Lankisch, 2008 (49) ——
(0.35-1.3) Lankisch, 2008 (49) —
Liebl, 2009 (50) ]_
Weight gain ~2.75 kg Riddle, 2009 (53) N S
(1.8-3.7) Raskin, 2009 (59) ——
Raskin, 2009 (59) —a
Final insulin dose: 0.89 U/kg ~ fsche 2000 —
(0.78-1.3)
Escalation from basal to basal-bolus increases & —
success rate in an additional ~12% to 14% of "’ —— S 0N e 0400
N —
patlents B . N . 40 50 60 70 ;J
- HbAlc < 7% is achieve in ~54% ognenab'f'c?flti |

ESTRATEGIAS PARA INSULINIZAR:
MEDICINA BASADO EN LA EVIDENCIA

EndoDrChen.con
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3 year study design to investigate
insulin initiation and intensification

Aspart
Tee Aspart TID + Detemir OD
)
708 patients: Deternir
 ype 2 diabetes ob Detemir OD + Aspart TID
1
+ Max OAD dose
« Insulin naive .
« 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

25/05/13

The majority of patients were
intensified with a second insulin

74.3% of patients had an intensified regimen

90 81.6

80

67.7 ERd
570 .

50

40

30 = 26. M Original regimen
20 = Dlintensified regimen
10

0 ,

*p=0.002 for overall
Premezcla Bolo + Basal + comparison

bid basal bolo

%
<)
o
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Sustainable HbA,. control in all
three arms
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8.6 - _
8.4 - Baseline HbA,
8.2
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£7.4- Mlvear one
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6.6 —
0/ *p<0.001 vs. bolus
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Premezcla Bolo + Basal +
bid basal bolo

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

Adapted from HSIMSASE 31, NEIM 2007; 357:1716-30
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Median events per
patient per year

Low median rates of minor

-

ORNWAUON®®OO

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

hypoglycaemia

. Mlvear one

8 Evear three
ok
5.5 *p=0.002 and

p<0.001 vs. premix
and basal respectively

)
7 H#
3 at year one
*%p<0.001 vs. premix
17 and basal at year
three
0 #p=0.01 vs. basal at
:

year one
##p<0.001 vs. basal
at year three
Premezcla Bolo + Basal +

bid basal bolo

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

Patients (%) experiencing
major hypoglycaemia

Low proportion of patients experiencing
major hypoglycaemia over 3 years

—

ORNWAUON®OO

2.6 21
m @ <

Premezcla Bolo + Basal +
bid basal bolo
No. of pati i No. of p: nt: No. of patients in
the Premix 30 he Bolus start the Basal start
start group roup group

6 5 2

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

-

ORNWAUON®®OO

Detemir weight advantage was
sustained throughout intensification

W Year one
##

*¥ # 64 Evear three
t s 7 B
57 5 +p=0.005 vs.
4.7 NovoRapid® at year on
3.6 *p<0.001 vs. Levemir
at year one
#p<0.001 vs. Levemir
1.9
at year one
**p=0.005 vs.
Levemir® at year three
1 ## p<0.001 vs.
Levemir® at year three

Premezcla Bolo + Basal +
bid basal bolo

Holman et al. WEIM 2007'357:1716-30
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COMO PASAR A ANALOGOS EN UN
ESQUEMA BASAL BOLUS?

25/05/13

3 dosis simple + 1 dosis NPH

3 dosis lispro/aspart + 1 glargina

A

T
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mero de Complejidad
inyecciones de régimen

1 bajo
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1
Insulina basal + 1 insulina

Insulina premezcla ’
’ mo
rapida prandial (dos veces al dia) 2
Insulina basal + >2 insulinas
répidas prandial
>3

= Recomendaciones con mayor evidenzia:Chen comm=== Recomendaciones con menor evidencia
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. INSU!.INIZACI()N:
COMO HACERLO MAS SENCILLO PARA TODOS

EndoDrChen.cos

Conclusiones

* En la evolucidn natural de la DM, mayoria de
pacientes requieren insulinizar

* La mejor estrategia es empezar con una
insulina basal y progresar luego a basal plus

* Importancia de titulacién de dosis

* Hacer insulinizacion lo mas sencillo posible
para pacientes y personal de salud

EndoDrChen.cos
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