Conceptos actuales de insulinizacién
orientado a cardiologia

Dr. Chih Hao Chen Ku, FACE
Servicio de Endocrinologia, Hospital San Juan de Dios
Departamento de Farmacologia y Toxicologia Clinica,

Universidad de Costa Rica

EndoDrChen.cor

16/05/14

Conflictos de interés

* He recibido honorarios por conferencias, advisory board y/
o investigacion clinica de:
— Astra Zeneca
— Abbott Nutricién
— Novartis Pharma Logistics Inc
— Novartis Oncology
— Novo Nordisk
— Merck Sharp & Dohme
— Roche
— Glaxo SmithKline
— Sanofi Aventis
— Boehringer Ingelheim
— Organon

EndoDrChen.cor

Agenda

* Por qué insulinizar?

* Cudndo insulinizar?

* Beneficios mas alld del control glicémico

« Diferencias entre insulinas basales

¢ Qué hacer cuando fallan las insulinas basales

* Manejo de hiperglicemia en el paciente agudo
(emergencias, unidad coronaria)
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Belfast Diet Study: biphasic decline in
B function

Diagnosis
Slow decline Fast decline

(~2%/afio) (18%lafio)

Funcién p (HOMA%B)

-15 -10 =5 0
Tiempo del Diagnostico
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.

Impact of Intensive Therapy for Diabetes:
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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 ahsent 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)
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Healthy eating, weight control, increased physical activity
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GLYCEMIC CONTROL ALGORITHM
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Insulina basal + 1 insulina Insulina premezcla
P " d 1 di 2 mod

rapida prandial (dos veces al dia)

Insulina basal + 22 insulinas
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>3
Menos flexible ‘ Flexibilidad
——  Recomendaciones con mayor evidentiarChen.com==== Recomendaciones con menor evidencia

Existe la necesidad de un inicio mas
temprano de la insulina - HbA;. basal

8.9%

Existe inercia clinica a pesar de:

Los beneficios del control glucémico oportuno

Guias de tratamiento que alientan el uso mas
temprano de la insulina

Al iniciar la insulina en SOLVE™:

El promedio de la HbA1c era 8.9%

22% presentaba HbAlc = 10.0%)|
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Khunti et al Diabetologia 2011; 54 (Suppl.1}: $160 and Poster

Cudndo empezar con una insulina

basal?
* Debut?

* Terapia de segunda linea?

* Terapia de tercera linea luego de 2 agentes
orales?

EndoDrChen.con




INSULINA COMO TERAPIA PRIMERA
LINEA

EndoDrChen.cor
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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

EndoDrChen.cor

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)

EndoDrChen.cor

Weng J. Lancet. 2008;371:1753




HOMA-IR
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Weng J. Lancet. 2008;371:1753
Secrecion aguda de insulina
1400 - Ml CSllin the remission group P<0-0001
< B MDI in the remission group
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Weng J. Lancet. 2008;371:1753

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




Look AHEAD: Partial or Complete
Type 2 Diabetes Remission

s Intensive lifestyle
(n=2,241)

11.5%

@
2
°
2o
[
2
c 9
295
2
S
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o

) Year 1"
P<0.001 for each year
Look AHEAD=Action for Health in Diabetes

g E

Participants (Key Inclusion Criteria)

* Age >50yrs AND
* Dysglycemia AND
— EITHER IFG or IGT or new type 2 DM by OGTT
[i.e. FPG > 110 (6.1); or 2 Hr PG > 140 (7.8)]
— OR prior type 2 DM @ stable dose > 10 wks & ...
* onno OADs ... +HbAlc<9.0%
« <half-max 1 0OAD + HbAlc<8.5%
* >half-max 1 OAD + HbAlc< 8.0%
* High CV Risk
— EITHER Prior M, stroke, revasc, angina + doc. ischemia
— OR MA, proteinuria, LVH, 50% art. stenosis, ABI < 0.9
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EndoDrChen.
Years of Follow-up  origin Trial Investiators. N Engl J Med. 2012
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Median FPG (Conventional Units)
140
“®=Glargine
130 124 IQR 103 - 142 «#=Standard 123
119 *
=120 | 1
T
110
£
100
90 9 9 9 95
90, 90 92 92 \
80 N )
IQR 79 - 104 Penultimate
70
0 1 2 3 4 5 6 7 End
Year
EndoDrchen.ca
Median A1C Levels
7,0
IQR 5.8~ 6.9 65 65 65
6,5 J 64 6,4
g
1 63
< 6,2
6,0
“®=Glargine
59 \ «=#=Standard
IQR5.5-6.5
5,5

0 1 2 3 4 5 6
Endonrheggom,

Hypoglycemia & Weight (6 -7 years)

Glargine Standard P
(N=6264) (N=6273)
% /100py = %  /100py
Any Non-severe
1 or more episodes 57 17 25 5 <0.001
Severe
1 or more episodes 6 1.0 2 0.3 <0.001
Glargine Standard P
Weight Change Since ;135 lbs)  -0.5kg (1)  <0.001

Randomized

EndoDrChen.cor




e In participants with baseline HbAlc 26.4%, the median HbA1c difference
was 0.33% with insulin glargine vs standard care (P<0.00001)

In participants with baseline HbAlc <6.4%, the median HbA1c difference
was 0.22% with insulin glargine vs standard care (P<0.00001)

HR for microvascular Median (IQR) HbA1c difference Median HbA1c
outcome post-randomisation, % difference between
(95% CI) groups, %

HbALC 1.07(0.95t01.20) +0.06 +0.27 -0.22; P<0.0001
<6.4% (-0.21;+0.40) (:0.02; +0.64)
HbALc 0.90(0.8100.99) -065 033 -0.33; P<0.0001
26.4% (-0.16;-0.91) (-0.83;+0.13)

EndoDrChen.co
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No difference in microvascular outcome in other subgroups

HR (95%C) P (interaction)

Overall 0.97 (0.90, 1.05) -
HbALc< 6.4% 1.07(0.95,1.20) - 003
HbALC > 6.4% 0.90 (0.81,0.99) -
No Hypertension  1.11(0.92,1.33) —a— 013
Hypertension 0.94(087,1.02) -
No ACE/ARB 1,00 (0.86, 1.15) —-— 064
ACE/ARB 0.96 (0.88, 1.05) -
No Diabetes 1.22(0.92,1.62) —— 012

i - -
Diabetes 0.96 (0.8, 1.03)
ACR<30 mgfg 0.99 (091, 1.07) - 029
ACR>30 mg/g 081(057,113) ——l— §
BMIS30kg/m? 095 (0.86,1.05) - 053

BMI > 30 kg/m? 1.00(0.89,1.12) —#—  Hazard Ratio

0s 1 2

Insulin Glargine Better Standard are Better

e Allocation to insulin glargine had no effect on the microvascular
outcome in other subgroups

EndoDrChen.cos

INSULINAS BASALES COMO
TERAPIA SEGUNDA LINEA
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Continuous coverage of the
American Diabetes Association
z T Saonie Sevso
EASIE Trial: Design

Multicenter, randomized, parallel, open-label trial
Examined efficacy, safety, and tolerability of insulin glargine vs sitagliptin
among insulin-naive patients with type 2 diabetes uncontrolled on metformin
Subject profile:
Aged 35-70 yrs
Type 2 diabetes 26 months
A1C >7% and <11%
BMI 25-45 kg/m?
Insulin naive
Randomized over 24 weeks to:
— Insulin glargine (titrated from initial subcutaneous dose of 0.2 units/kg body weight
to attain FPG 4.0-5.5 mmol/L) + metformin; n=250
— Sitagliptin (100 mg qd oral dose) + metformin; n=265
Primary outcome: change in A1C from baseline to Week 24

EASIE=Evaluation of insulin glargine versus Sitagliptin in Insulin-naive patients

Aschner P, et al; on behalfeof; SIE investigators. Lancet. 2012
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Continuous coverage of the

EASIE Trial: Efficacy Population [ty
Primary Outcome at Week 24— 72nd Sciontifc Sessions
Change in A1C from Baseline

N

u Glargine + metformin
n=227

= Sitagliptin + metformin
n=253

-1.2

14

16 4 Mean difference:
bl -0.59%

-1.8 " -1.72% (95% ClI, -0.77 to -0.42);
-2 (SE 0.06) P<0.0001

=
=
S
=
°
2
o
<
=
©
&
=

SE=standard error
EASIE=Evaluation of insulin glargine versus Sitagliptin in Insulin-naive patients

Aschner P, et al; on behalfeof;

EASIE Trial: Continuous coverage of the
American Diabetes Association

Efficacy Population 72nd Scientific Sessions
A1C <7.0% and <6.5% Week 24

m Glargine + metformin (n=227) = Sitagliptin + metformin (i
P<0.0001

40%

% of subjects with
A1C reduction

A1C <7.0% A1C <6.5%

EASIE=Evaluation of insulin ine versus Sitagliptin in Insulin-naive patients

Aschner P, et al; on behalfeof; SIE investigators. Lancet. 2012
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EL ESCENARIO USUAL, COMO TERAPIA
DE 3RA LINEA LUEGO DE 2 AGENTES
ORALES
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QUIEN ES LA RESPONSABLE DE LA
HIPERGLICEMIA?

Basal and postprandial contributions to hyperglycemia by

100
80
60
40

20

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)
c y

assume hypergly ia is >6.1 mmol/L (110 mg/dL)

30%

50% 55% -
70%

50% 45% 40%
<73 7.3-8.4 8592  93-102

Alc ranges (quintiles)

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

70%

30%

>10.2

Postprandial hyperglycemia is most important except at high Alc

Basal
hyperglycemia

Postprandial
hyperglycemia

11



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%

<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

doDrChen.cor

r
Riddle et al, Diabetes Care 34:2508-2514, 2011
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Pre-insulina

£
H el
S Post-insulina
[}
Insulina basal
Desayuno  Almuerzo _ - Cena

Dos dosis NPH

12
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rapida prandial (dos veces al dia)
Insulina basal + 22 insulinas
rapidas prandial
>3
Menos flexible ‘ Flexibilidad
——  Recomendaciones con mayor evidentiarChen.com==== Recomendaciones con menor evidencia

Insulinas basales

* Cudles agentes disponibles hay?
—NPH
— Glargina

— Detemir

EndoDrChen.con

Mecanismo de accién glargina

o Tejido subcuténeo, pH 7.4
o8

Lo e &
Precipitacion °
0
Disolucién
dimeros ° .monémeros
E30m = € ooy =P e L 10M
% .
Membrana capilar
) 0
EndoDrChen.com &)
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Insulina detemir

LysB29(N-tetradecanoyl)des(B30)

* Solucidn cristalina
* pH neutro
¢ 11U=24 nmol

EndoDrChen.con

Insulin

detemir

18 18 18

N

b, mean (s.d.) 25.9(4.6) 198 (14.4) 233 (49) 27.1(2.7)

[Range, b 15.0-300 0.0-300 105-29.0 40-300
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

EndoDrChen.con

14



16/05/14

Menor variabilidad de efecto intra-

individual: analogos vs NPH
= NPH

7 7 7
6 6 6 B f .
- i 2 3 insulina glargina
c - )
£ 3 3 3 = insulina detemir
£ 2 2 2
2 1 1 1
S % & 16 24 % & 16 24 0 8§ 16 2
£ 7 7 7
= 6 6 ¢
® s 5
g i 4 4
3 3 3
2 2 2 2
o1 1 1
© % % 16 4 % & 1 % & 15 24
c 7( 7 7
g 6 6 6
5 5 5
2 2 3 2
S 3 3 3
2 2 2
1 1 1
% 5 2 % § 521 0 § 16 zaTiempo (horas)

Heise T et al. Diabetes 2004;53:1614-20.

Variabilidad con analogos y NPH

CV in GIR-AUC,_y, 1, (%)
CVin GIR-AUC,_54 1, (%)

NPH Glargina Detemir NPH Glargina Detemir

*p<0.001 vs. insulin detemir

EndoDrChen.com

Variabilidad glicémica: DM-1
[ Estudio | NPH | Detemr | P |

Bartley 0 2 <0.001
Home 0 2 <0.001
Rusell-Jones 0 2 <0.001
Pieber 0 2 <0.001
Vague 0 2 0.001
De Leeuw - - -
Standl - - -
Kolendorf 0 2 <0.001
Hermansen 0 2 <0.001

EndoDrChen.com

Frier BM. Diab Obes Metab. 2013: online april 3.
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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
EndoDrChen.con

Frier BM. Diab Obes Metab. 2013: online april 3.
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NPH vs detemir en DM-2:
hipoglicemias

14— ) —@-~ Insulin detemir

0~ NPH insulin

Hypoglycaemic events per patient year

7.0
HbA1c (%)

FndobrChencom  prier M, Diab Obes Metab. 2013: online april 3.

Diferencias en peso

Study Sample Statistics Difference in means
size for each study and 95% CI
detemir NPH  difference  lower  upper P

in means limit limit
Bartley et al * 320 159 -0.990 1847 0133 0024 —
Home et al 2 267 125 0730 -1.039 0421 0.000 E
NN304-1476% 195 98 —0.920 1497 0313 0.002 —
Picber ot al.* 139 129 -1300 2066 -0534 0001
Russel-Jones etal 491 256 0540 0978 0102 0116 -
Vague etal 282 138 1200 2763 0363 0132
total 1694 905 0779 0992 0567 0.000 *

-0 20 00 20 40
favors datemic favors NPH
EndoDrChen.con

Szypowska A. Por Arch Med Wewn. 2011;121:737
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Review: Insulin detemir versus inzulin glaris
Comparizan: 1 Datemir varsus Clrgine
Gudome

Study or subgroup

glicémico

inefor ype 2 diabetes mellitus

17 Variabiliy of plasma glucose profiles at study endpaint

Cochrane: variabilidad en perfil

16/05/14

Detemir Glargine Mean Difterence Weight Wean Diftrence
W Weansp) 0 WeanisD) W.Rindon 95% (i W Randon, 5% ¢

Hollander 2008 214 02702 105 0.280.21) —— 365% -0.01 [-0.06, 0.04]
Raskin 2008 34 032025 131 033029 —— B -0.011-0.05, 0.04]
Rosenstock 2008 31 04B04D 21 041034 — 300% 0.7 (0.01,013)

Total (95% CI 527 - 100.0%

Heterogeni: Tt = 0.00; C 3 09T =55%

Tastfor ovarall tict2 = 0.55 7 = 0,57

Testfor subgroup aiferences: Not spplicable

0.01(-0.03, 0.06 ]

£
Favaurs detenir’

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

S
Favours glrgine

reus Clargn

Sty or ubgroup tog (te il
' i)

eview Insulin detemir versus insuli glargine for tpe 2 diabetes melltus
Comparison’ 1 Dutenir e Foine
Gutdom . B Event rate for overall Rypoglycaem ia per patenteyear

Cochrane: tasa de hipoglicemias

=059

T 0p ferences: Not applicable

5
Favaurs detemir

Flrogeneity: Tau® = 0.01: Chi* = 17,50, df = 3 (¢ = 0.00056):
St Tor ovaral dce 2 = 0,01
Sitfor 2ubgrou

%

Rate Ratio Weight Rate Ratio
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% C -

Hete

T

100 [ 0.90, 111 ]

5
Favaurs largine

EnWinhen et al. Cochrane Database Syst Rev 2011

CD006383

Cochrane: cambios en Hbalc

Wesn Difrence

0151-007,0351
0311007.0551
0041-015,026)
“o101-021 001

Revien: Insuli detenirvrsus insulin glrgine forype 2 iabetes melius
Eomparzan & Do sarsus G
Stady or subgroup Deemir Glagine Wesn Diference weight
W wansn ™ wanso) wlRingom 35 1 W Rindon 555 1
Hllander 2008 as oasw s ro3m —— 28x
Raskin 2009 s 7ma o rozan — 24x
Rosenstock 2008 W rasase 0 72039 —a— 2%
Swinnen 20102 w7108 am 7208 - 1%
Total (95% ) 1245 1005 - 1000%
Hetrogeneity Ta = 0.03: Chi < 11,26, 4 =3 7 =
e overi et < .67 = 03

705

0.08 [ -0.20,0.27 |

Favaurs deemie Favours gargine

EngWinhen et al. Cochrane Database Syst Rev 2011: CD006383
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Cochrane: aumento de peso

Iargine weight Wean Difrence
W wansn ™ wanso) W Findon 5551
a4 zsesa w05 asea —— 5% 001203003
3 12080 27ase o Bix as00233-0671
W 2744m 29 3saan e 174% 0801520081
a6 oses e 1aca = G0%  0800-115,-041)
- 1000%  -0.91(-121 -0.61]

1005
5 o= 3= 050 7 005
i)

16/05/14

Favours detmin

EndoDrChen.con

MECANISMOS DIFERENCIALES EN
PESO

EndoDrChen.con

Detemir: menor ganancia de
peso en pacientes obesos

M 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 Endobrhen.con
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The ‘Liver hypothesis’: Systemic insulin in normal
physiology

Peripheral tissues

Adipose Muscle

Food

stomach

pancreas

The ‘Liver hypothesis’:
Distribution of exogenous insulin

Peripheral tissues

Adipose Muscle

Food

stomach

pancreas
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Relative peripheral and hepatic effects
of detemir and NPH

s
ss 1 DETEMIR B Effect on periphery (Rd G)
3y e [ Effect on liver (Ra G)
£ 25
£
3 2
B
1 I
0s
o ='i
05 Bo v sssevsovee
4
551 NPH
oauwgnn
3
o 25
E
2
%1.5
H
1
05 I I I Hordern V. et al. Diabetologia 2005;48:420-6
o fif
05 L PR

TimeMifbrChen.com
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Por qué las diferencias en peso?

e 25 4000
H X . B0 .
H i 3
e 45 E £ 00
L gAmo §$
M 13 20
20 sg 23
3T 0 8e 52
3 £ 1500 H
£ 45 H o
s £ k]
H a
2 s 1000 0
° »=0.0006"

¥ p00%* 0334

EndoDrChen.con

Zachariah S. Diabetes Care. 2011;34:1487
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Efectos centrales de la insulina

* Insulina actua como sefial de saciedad

* La administracion intranasal de insulina en
mujeres produce saciedad

* El acido graso del detemir puede facilitar su
paso al cerebro a través de la BHE

EndoDrChen.con

Van Golen LW. Diabetes Care. 2013;36:4050

Estudios de flujo cerebral: NPH vs detemir

CMRy, CBF
NPH Detemir P NPH Detemir P

Total gray matter  0.15+0.02 016 £0.02 02 0.31+005 0.34*005 006
Regions of interest

OFCL 0.40*0.08 | 0.2
OFCR 0.41£0.08 | 0.3
Insula L 0.44 £ 0.09 | 0.04
Insula R 0.43£0.08 | 0.05
Putamen L 0.44 £ 0.09 | 0.04
Putamen R 0.45 £ 0.09 | 0.02
Caudate L Baeaen Fauss 0.37 £0.08 | 0.08
Caudate R 0.19*0.04 020+0.03 02 0.36 £0.09 | 0.02
Striatum 0.42 £ 0.09 | 0.02
Thalamus L 0.43 £0.07 | 0.07
Thalamus R 0.43£0.08 | 0.04
Cingulate ant L 0.39£0.09 | 0.03
Cingulate ant R 0.41 £ 0.09 | 0.04
Cingulate post L 0.41 +0.08

Cingulate post R . X 0.43 £ 0.08

Dataare mean * SD unl min~". CMRgy in pmol -cm ™ *min™

Paired data, n = 24 for CMRgy, and n = 18 for,CRF, an, aterior; L, lefi; OFC, orbitofrontal cortex; post,
posterior; R, 3 Van Golen LW. Diabetes Care. 2013;36:4050
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INICIO Y TITULACION DE DOSIS

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

I

Glucosa de
ayunas >110 mg/d!

Glucosa de
ayunas >90 mg/d|

Glucosa de o Glucosa de
ayunas Mantener ayunas
70-90mg/d| Dosis 80-110 mg/dl

Glucosa de
ayunas <80 mg/dl

Glucosa de

#244 pacientes con ayunas <70 mg/di

DM 2 con falla a
orales que
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 Glicemias
postprandiales

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

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

8.2 -0.94% -1.22%

8.0 799 ~®-70-90 mg/dL  HbA,. HbAy
T 7.8 7.94 80-110 mg/dL
~ 7.6
g 7.4+
T 5o 7.04
[}
T 7.0 7.00%
o
3 6.8—| 6.93 6.77%
£ 6.6-]
o
& 6.4

6.2

60 Inicial T sem12 T  sem20 !

Tiempo /semanas * cambio en ambos
grupos

p = 0.019 at 20 weeks
EndoDrChen.co
Blonde L. Diabetes Obes Metab. 2009,11:623
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Basal Insulin: Percent of patients with HbAlc < 7%

Basal Insulin

Study (first auther, Proportion of patients with | bA1c <7%
29 trials, with 17,588 patients *** """
e 2807 — -
HbA1c < 7% was achieved in  fians 2003 (%) —L
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

Fagies Bio i)

(0.4-0.57) .

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

Giugliano et al. Diabetes Research & Clinical Practice 92 EndoDrChen.c
10 -

(2011) 1- °To 10 20 30 40 50 € 70 &

QUE PASA SI PERSISTE CON HBA1C
ALTO A PESAR DE TENER GLICEMIA EN
AYUNAS OPTIMO?

EndoDrChen.cos
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mero de Complejidad
inyecciones de régimen
N
7 AN
/ \
/ \ )
H \ 1 bajo
/ \
{ - i
1 S, I}
i -, i
-, H
Insulina basal + 1 insulina Insulina premezcla
P " d I dia) 2 mod
rapida prandial (dos veces al dia;
Insulina basal + 22 insulinas
rapidas prandial
>3

= Recomendaciones con mayor evidenzia:Chen comm=== Recomendaciones con menor evidencia

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.con

EndoDrChen.con




Overall change in A1C with insulin aspart

Trial number Estimates with a 95% CI
Type 1 N
035 1065
036 882
054 186 —a
064 367 =t
0 423 ——
Type 1 and type 2
1634 220 k d
Type 2
037 182
1198 176 ‘ 1
1266 71
All 3572
Fixed effects model =
Random effects model
-1 o 1
RHI + NPH

Insulin aspart + NPH —
Favors
Data from one trial (066) are missing as no measurements were done in the first 16 weeks

gia 2009;52(Suppl. 1):5359 (Poster 9F6P"CNeN-<O

16/05/14

Nocturnal hypoglycemic episodes with
insulin aspart

Estimates with a 95% CI
Trial number

Type 1 N
035 1065
036 882 ——
064 186 —=
065 367 =1
066 423 —al
Type 1 and type 2
1634 220 —
Type 2
037 182 S
—_
1198 176 —
Al 3572
Fixed effects model =
Random effects model -
-1 0 1
Insulnaspart +NPH o RHI+NPH
Favors

Jogia 2009;52(Suppl. 1):5359 (Poster§EEP Chen-<o

3 dosis ultrarapida + 1 basal

A

T

S
B
=
S
£
2
=
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Optimizando e intensificando

Optimice la dosis de insulina basal

16/05/14

Dosis Dosis Cobertura Terapia con
prandial prandial prandial premezclas
Unica secuencial completa de insulinas
Dosis
prandiales
fijas vs
flexibles
vs completa

2008;10:1178-85

Holman et al. NEJM 2009;361:1736-
Lankisch et al. Diab Obes Metab Meneghini et al. Diabetes 47; Milek et al. Diabetologia 2008; jeb| et al. Diab Obes Metab
2009;11:45-52

2010;59(Suppl. 1):AF9@IoDIChen comSO(SUPPI. 1):5412

STEPwise™: study design

Randomisation

Largest measured PPG
increment
Target postprandial:

ExtraSTEP 4-8 mmol/I
+1Asp x1
'—
+1Asp x1
Insulin detemir SimpleSTEP . Largest perceived meal
initiated +1Asp Target preprandi
Run-in period 4-6 mmol/I
detemits 0ADS M ’
— y y L
— + + +
-12 0 36 Weeks

Period1 12 period2 2% Period3

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
2

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

HbA; (%)

0.4 n
05 ExtraSTEP
W SimpleSTEP
1

-11 -1.1

Change was adjusted for baseline HbA, .

EndoDrChen.con

Meneghini et al. Diabetes 2010;59(Suppl. 1):A199
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s T™. .o N . . .
STEPwise™: addition of first bolus injection
70 N\
__ 60
£ \ \
2 50 \ \
g | \ | \
840 | | | |
5 ‘ ‘ ‘ ‘ ExtraSTEP
g 30 X
ks [ | | | W SimpleSTEP
g 20 9| | | |
g / \
10 / \
‘Breakfast Lunch Dinner
ExtraSTEP group added SimpleSTEP group added
insulin based on PPG insulin based on patient
measurement assessment
EndoDrChen.cor
Meneghi Dibetes onfie
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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

EndoDrChen.cos

Procedimientos

* Basal bolo:

— 2 u de insulina aspart con cada comida
* Stepwise:

— 4 uinsulina aspart con la mayor comida

agregando un segundo bolo a la semana 11 o
tercer bolo a la semana 22 si hbalc >7%

— Mayor comida: definido como la comida con
mayor contenido de carbohidrato determinado
por el paciente

EndoDrChen.cos

26



Titulacion

* Dosis de insulina se ajustaban segun
automonitoreo antes de las comidas y hora
suefio

* Algoritmo para autotitulacién para alcanzar
una glicemia entre 4.0-7.2 mmol/L (72-130
mg/dl) antes de la siguiente comida

En el grupo Stepwise se titulaba Unicamente
segun la glicemia antes de la siguiente comida
con la que se aplicaba la insulina

EndoDrChen.cos
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Eficacia en Hbalc

A
80 —@— Stepwise 63
—— Basal-bolus
78 61
76 3
o  -0.98%(95%IC-1.09,-0.87) | > %
3 72 [ S 55§
70 - e 23
68 e S 51
66 -1.12% (95% IC -1.23, -1.00) 4
LES T T T o

T T T
0 4 8 12 16 20 24 28 32

Time (weeks)

EndoDrChen.cos

Pacientes que alcanzaron Hbalc <7%

OR=6-85 OR=238 OR=136
p<0-0001 P<0:0001 p=015

g 65.4% p
563% s5.0% 33%

452%

Patients (%)
IS
3

192%

Week 10 Week 21 End of trial

B Stepwise
I Basal-bolus

EndoDrChen.cos
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Perfil de glicemias al final del estudio

90 —®— Stepwise
87 —a— Basalbolus 160

S 81 5
2 78 3
E 75 1o g
g 72 4
4 130
3 69 Z

66 120

63

60 10

Fd
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

EndoDrChen.cor
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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

Satisfaccion

* En general mayor satisfaccion con el stepwise
comparado con el basal bolo, menos carga del
tratamiento y mayor percepcion de eficacia

EndoDrChen.cor
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Hypoglycaemia rate
(episodes/exposure-year)

Hipoglicemia

— Stepwise
80~ — Basal-bolus

Time (weeks)

EndoDrChen.cos
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Reduccion en Hbalc

Mean A1C (%)

BL 6 12 24 36 48 60 LOCF

Treatment Week

EndoDrChen.cos

Riddle MC. Diab Obes Metab. 2013.

Aumento de peso

Weight Change (kg)
o = N W s OO N

BL 6 12 24 36 48 60 LOCF
Treatment Week

EndoDrChen.cos

Riddle MC. Diab Obes Metab. 2013.
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Tasa de hipoglicemias

16/05/14

4
3.5
2 3
o 25
c 2
u%’ 1.5
1
0.5 e
0 : .
BL 12 24 36 48 60
EndoDrChen.con
Riddle MC. Diab Obes Metab. 2013.
Optimizando e intensificando
Optimice la dosis de insulina basal
Single Sequential Full prandial Premixed
prandial prandial coverage insulin
dose doses therapy

Fixed vs

flexible

prandial

doses

basal-bolus

Holman et al. NEJM 2009;361:1736-
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(Suppl. 1):AF8loDrChen.con 50(Suppl. 1):5412 2009;11:45-52

1 bajo

Insulina basal + 1 insulina
rapida prandial

Insulina basal + 22
rapidas prandial

>3

Menos flexible ‘ Flexibilidad

= Recomendaciones con mayor evidenzia:Chen comm=== Recomendaciones con menor evidencia
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Premezclas

S
B
=
<
£
2
=

PREFER: study design

Inclusion criteria:
One or two OADs without insulin
One or two OADs with od NPH/glargine

7%<HbA, <12%
Randomisation 3:1 tid + IDet od or bid (n=537)
BIlAsp 30 bid (n=178)
Screening

6-week
titration
phase

20-week treatment phase

OADs were discontinued in both arms

OAD, oral antidiabetic drug; od, once daily; NPH, neutral protamine Hagedorn; glrgine, insuln glargine;
HbA,,,glycated haemoglobin A,.; tid, three times daily
EndoDrChen.co

Liebl et al. Diabetes Obes Metab 2009;11:45-52

PREFER: HbA, reduction

BlAsp 30 IDet/!

Reduction in HbA, (%)

~0.234%
p=0.0052

Baseline-corrected
treatment difference

EndoDrChen.cor

Liebl et al. Diabetes Obes Metab 2009;11:45-52
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PREFER: HbA,. reduction in insulin-naive
vs. insulin-treated patients

BIAsp 30 IDet/ BlAsp 30 IDet/!
8.61%
g
<
3
£
=
& =0.0129
< 1 6.92% -15 po
S Baseline-corrected
-20 p=0.106 204 treatment difference
Insulin naive Previously treated with basal

insulin

EndoDrChen.con
Liebl et al. Diabetes Obes Metab 2009;11:45-52
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PREFER: percentage of patients
achieving HbA;.<7.0%

70
60%
60
50%
50
40
30
20

10

Patients reaching HbA, target (%)

BlAsp 30 IDet/!

EndoDrChen.con
Liebl et al. Diabetes Obes Metab 2009;11:45-52

PREFER: rate of hypoglycaemia

Hypoglycaemia BlAsp 30 IDet/
Major (n) 0 5
Minor* (% patients) 28% 31%
Nocturnal minor (% patients) 7.3% 7.4%
Incidence* of minor 1.9 1.8

(events/subject/year)

Incidence of nocturnal minor 0.5 0.7
(events/subject/year)

Between-treatment differences not significant

“Confirmed by blood glucose<3.1 mmol/l
#Calculated for the final 20 weeks of the study

EndoDrChen.con
Liebl et al. Diabetes Obes Metab 2009;11:45-52
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PREFER: change in body weight

T

P

5

g 25

g

g

£

s 20 +2.1kg
® 15

g

:

z 10

3

3

£ o5

o

3

&

2 0

5

BlAsp 30
Baseline*: 88.4kg

#ITT population (all subjects who received at least one treatment
Ende

Liebl et al. Diabetes Obes Metab 2009;11:45-52

+2.4kg

IDet/:

89.4 kg

>DrChen.cor
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Cual estrategia de intensificacion?

* Basal plus/basal bolo

— Mayor reduccién de
Hbalc

— Mas fisioldgico

— Mejor titulacién de
dosificacion

— Uso de 2 lapiceros de

* Premezclas
— Hbalc ligeramente
mayor
— Mas rigido
— Al titular, modifica dosis
de ambos componentes
— Un sélo lapicero

insulina que pueden — Mas sencillo
producir confusion

— Un poco més dificil

EndoDrChen.cos

Conclusiones

* La adicién de bolos secuenciales es no inferior
al regimen basal bolos en diabetes tipo 2:
— Con menor riesgo de hipoglicemia
— Mavyor satisfaccién por parte del paciente

* Dura un poco mas en alcanzar la meta

¢ Alrededor del 60% de los pacientes se logran
controlar con 1-2 bolos de insulina prandial sin
tener que recurrir a un esquema completo
basal-bolo

EndoDrChen.cos
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QUE OTROS BENEFICIOS PODEMOS
OBTENER DE ANALOGOS
ULTRARAPIDOS COMPARADOS CON
INSULINA REGULAR?

EndoDrChen.cor
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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)
t t
0 1 2 3 4 5
Years

(CABG, coronary artery bypass graft; M, myocardialinfarction; PC, percutaneous coronary intervention;
TIA,transient ischemic atta

Endogichan.co
Nishimura et al. Diabetologia 2008;51(Suppl. 1):5543 (Poste? 1548

A1C and postprandial glucose control

9 ALC 300 PPG

250 T ’l\ /I---—I n=162

*
N ¥4 n=163
é\/\"/

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

Endogichan.co
Nishimura et al. Diabetologia 2008;51(Suppl. 1):5543 (Poste? 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]
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

<

S

g

2

®

2

£

5

7]

0.6 — Insuli rt
- ;esguul:rkls:s:nlln
o . . . .
6 12 18 2 30 36 )
Months since start of insulin therapy
EndoDrChen.cor
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
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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

EndoDrChen.cos

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
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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
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GLICEMIA EN AYUNAS O
POSTPRANDIALES: QUIEN DEBE SER EL
PRIMER OBIJETIVO?

EndoDrChen.cos

3 year study design to investigate
insulin initiation and intensification

NovoRapid®
TIODO apid NovoRapid® TID + Levemir® OD
]
708 patients: Levemir®
:I@f 27:_“13(?;:65 oD Levemir® OD + NovoRapid® TID
1c
« Max OAD dose
« Insulin naive e
« BMI <40 kg/m? NovoMix® NovoMix® BID + midday
BID NovoRapid®
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
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The majority of patients were
intensified with a second insulin

74.3% of patients had an intensified regimen

*

90 81.6
—_ 80 67.7 3.6
< 70
S 60
2 50
% 40 32, . .
230 26. I M Original regimen
& 28 . Elintensified regimen
1
0 ® - ® ® *p=0.002 for overall

comparison

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

Holman et al. NESH 2667 357:1716-30
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Sustainable HbA,. control in all
three arms

8.8 -
8.6 _
8.4 Baseline HbA,
8.2
e 8- *
£7.8 - 7.6
47.6 -
474 7.3 e 72 Elyear one
T 7'3 ] : 6.9 lvear three
6.8 -
6.8 -
6.6
0/ T T *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
Adapted from HSIMSASE 31, NEIM 2007; 357:1716-30
Sustainable glycaemic control:
patients with HbA,. <6.5% at 3 years
. 80
.E 70
g o g *
21 50 44.8 432
~© *
gV 40 319
&(: 30 * 239 WlYear one
"
g 20 17 vear three
27 10 8.1
=]
g o ‘
*p<0.001 vs.
Levemir® at year
NovoMix® start NovoRapid® Levemir® start one
group start group group #p<0.05 v,

NovoMix® at year
three

Holman et al. NETH 2667 357:1716-30
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Low median rates of minor
hypoglycaemia

10 " Mlvear one
5. 9 s vear three
a 8 8
&> 7 *x
o
§g 6 55 *p=0.002 and
325 3#9 p<0.001 vs. NovoMix®
! AT and Levemir®
g o 3 respectively at year
g% 3 1.7 o
T8 2 . *%p<0.001 vs.
= 1 - NovoMix® and
0 Levemir® at year
0 I three
#p=0.01 vs. Levemir®
at year one
NovoMix® start NovoRapid®  Levemir® start ##p<0.001 vs.
group start group group Levemir® at year

three

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

Holman et al. WEIM 2007'357:1716-30
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Patients (%) experiencing

Low proportion of patients experiencing major
hypoglycaemia over 3 years

10
o 9
£ s
P
S 6
g3
Z 3 2.6 1
=
HE B
£ o ‘ ..
NovoMix® start NovoRapid® start Levemir® start
group group group
No. of patients i No. of patients i
the NovoMix® 30 the Levem
start group group
6 2

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

Achievement of HbA,. <6.5% did not compromise
hypoglycaemia rates

L 10 -
T
g9y 9
£ °
g e 7
2t 6
X
gs -
ER 4 M Year one
cg 3 Evear three
g
T
9% 1 *p=0.002 vs.
=g NovoRapid® at year
30 three
#p<0.001 vs.
Levemir® at year
NovoMix® NovaRapid® Levemir® three

start group start group start group

Holman et al. NEIM 26679357:1716-30
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Detemir weight advantage was
sustained throughout intensification

i

Weight change from
baseline (kg)

0
9
8
7
6
5
4
3
2
1
0

W Year one
##
** nYear three

1p=0.005 vs.

# 6.4
T 57 5.7
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
| ##p<0.001vs

Levemir® at year three

NovoMix® start NovoRapid®  Levemir® start
group start group group
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Holman et al. NEIM 2007;'357:1716-30
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PRANDIAL n=557 n=453  n=420 n=407 =393 =392 =388  n=384
BASAL n=558 n=464 n=430 n=410 n=399 n=386 n=382 n=377
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Raz I. Diabetes Care. 2009;32:381
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HAY ALGUN BENEFICIO EN PASAR A
INSULINAS ANALOGAS?

EndoDrChen.con
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Resultados en HbA, . por tipo de insulina

Sin tratamiento Usuarios de

previo con insulina insulina
10,0 10,0
9,5 $ 4 m

9,0 9,0
9

E’ 8,5 8,5
9

sifasica Y-T 8,0
PremezciziEd

75 75 A
: e
£7.3 |

Aspértica

6,5 6,5

6,0 6,0

Inicio 24 semanas Inicio 24 semanas
EndoDrChen.con

Resultados hipoglucemia global por tipo de insulina
Sin trat. prev. usuarios de
con insulina insulina

4,0
2
S 3,5
©
£ 30 £3.0 |
9 25
S o
Bifési
Premeseia g K
>
PATY. om
Basal +
Aspartica CEI
0,5
0,0
Inicio 24 sem Inicio 24 sem
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Resultados en el peso segun tipo de insulina

Sin trat. prev. usuarios de
con insulina insulina
~ 08 0,8
o
X
Z 06 0,6
[
2 04 0,4
5 (e an | |E®
g 02 [ 74,12 0,2 |EIF®> ko2 |
o
‘ﬁi’;op @ @ oo |@
Premezcla
5.0,2 [ 70,4 -0,2 | 74,43
° £-03 ] 10,3 |
S 04 -0,4
Aspartica M-
o
08 08 207
-0,8 -0,8
Inicio 24 semanas Inicio 24 semanas
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QUE HACER EN EL PACIENTE
AGUDO?

EndoDrChen.con

Consideraciones

* Varios contextos:
— Conocido DM que se presenta descompensado

— Paciente no conocido DM que presenta
hiperglicemia (“de stress”)

* Independientemente del dilema diagndstico....
cudndo tratar?

— Cuando la hiperglicemia es persistente

EndoDrChen.con
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Diagnosis and recognition of hyperglycemia
and diabetes in the hospital setting

1. Assess all patients for a history: of diabetes. (1)

2. All patients, independent of a prior: diagnesis of: diabetes,
should have laboratoery bleod glucose testing on admission.(2)

. Patients without a history: of: diabetes with BG > 140 mg/d|

(7.8 mmol/liter) should be monitored with POC testing for 24
to/48 h. These with BG > 140 mg/dl require engoing POC
testing. (1)
Patients receiving therapies associated with hyperglycemia
(i.e., corticosteroids) be monitored with POC testing for 24 to
48 h. Those with BG >140 mg/d| require ongoeing POC testing.
(@)
Patients with known diabetes or with hyperglycemia should
have a HbA1C test if this has not been performed in the
preceding 2—3 months.(1)

Umpierrez et al. J Clin Endocrinol Metabol. 97(1):16-38, 2012

Diagnosis & recognition of hyperglycemia
and diabetes in the hospital setting

Admission
Assess all patients for a history of diabetes
Obtain laboratory BG testing on admission

y V !

No history of diabetes No history of diabetes
BG<140 mg/dI BG >140 mg/dl
(7.8 mmol/L) J J

History of diabetes

. SIEFOC BG monitorin:
Initiate POC BG BG monitoring x 24-48h 9

monitoring according to Check A1C
clinical status l’

A1C 2 6.5%

Umpierrez et al. J Clin Endocrinol Metabol. 97(1):16-38, 2012

A1C for Diagnosis of Diabetes in the
Hospital

> Implementation of A1C testing can be useful:

> assist with differentiation of newly diagnosed diabetes
from stress hyperglycemia

> assess glycemic control prior to admission

> assist designing an optimal regimen at the time of
discharge

> HbA1c > 6.5% can be identified as having
diabetes.

Moghissi ES, et al; AACE/ADA Inpatient Glyce: us Panel. Endocr Pract. 2009;15(4).
Umpierrez et al, Endocrine Society Non-ICU Guideline. J Clin Endocrinol Metabol 97(1):16-38, 2012

16/05/14
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Caveats — Using Alc

>Values altered with several conditions:
= Hemoglobinopathies like sickle cell disease
= High dose salicylates
= Hemodialysis
= Transfusions, iren deficiency anemia

> Analysis should be performed using a
method certified by the National
Glycohemoglobin Standardization program

JAMA 2006, 295:1688-1697.
Diabetes Care 2011 ADA Standards:34 (suppl 1): S11-61

Glycemic Targets in Non-Critical Care Setting

1. Premeal BG target of <140 mg/dl and random BG <180 mg/
dl for: the majority of patients.(1)

2. Glycemic targets be modified according to clinical status. (2)
= For patients who achieve and maintain glycemic control without
hypoglycemia, a lower. target range may. be reasonable.
= For patients with terminal illness and/or with limited life expectancy.
or at high risk for hypoglycemia, a higher target range (BG <200 mg/.
dl)' may. be reasonable.

3. To avoid hypoglycemia, reassess and modify diabetes
therapy when BG values are <100 mg/dl. Modification of:
glucose-lowering treatment is usually necessary when BG
values are <70 mg/dl.(2)

GE Umpierrez, R Hellman, MT Korytkowski, I-lusi:610d, SA Mayard, VM Montori, 33 Seley, GV den Berghe.
J Clin Endocrinol Metabol. 97(1):16-38, 2012

Pharmacological Treatment of
Hyperglycemia in Non-ICU Setting

Antihyperglycemic Therapy

J—I—l

. OADs
SC Insulin Not Generally
Recommended for Recommended
most medical-surgical

patients Continuous IV Infusion
Selected medical-surgical
patients

1.ACE/ADA Task Force on Inpatient Diabetes. Diabetes Care. 2006 & 2009
2.Umpierrez et al, Endocrine Society Non-ICU Guide ine: 1 Clin Ervdocrinol Metabol 97: January 2012

3.Smiley et al. HospMed5:212-217, 2010

16/05/14
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Non-insulin therapies in the hospital

> Sulfenylureas are a major: cause of hypoglycemia

» Metformin contraindicated in setting of decrease renal
blood flow, surgery, and with use of: iodinated contrast
dye

» Thiazolidinediones associated with edema and CHE

> GLP1-directed therapies can cause nausea and have a
greater: effect on postprandial glucose

ACE/ADA Task Force on Inpatient Diabetes.
GE Umpierrez, R Hellman, MT Korytkowski, iaynard, VM Montori, JJ Seley, GV den Berghe.
J Clin Endocrinol Metabol. 97(1):16-38, 2012

Pharmacologic Therapy: ini Non-ICU Setting

> Patients treated with insulin at home require scheduled
SQ insulin therapy: in the hospital (1)

> Avoid prolonged use of: sliding scale insulin (SSI) as sole
method for glycemic management in hyperglycemic
patients with diabetes (2)

> Scheduled SQ insulin consists of basal or intermediate
acting insulin in' combination with/RAT or: Regular insulin
administered before meals in patients who are eating(1)

> Include correction insulin as a component of scheduled
SQ insulin for treatment of BG above desired range (2)

GE Umpierrez, R Hellman, MT Korytkowski, I-lusi:610d, SA Mayard, VM Montori, 33 Seley, GV den Berghe.
J Clin Endocrinol Metabol. 97(1):16-38, 2012

Insulin Therapy: in patients with type 2
Diabetes

> DD/C oral antidiabetic drugs on admission

> Insulin naive: starting total daily doese (TDD):
= 0.3 U/kg to 0.5 U/kg
= Lower doses in the elderly and renal insufficiency.

> Previous insulin therapy: reduce outpatient
insulin dose by 20-25%

> Half of TDD. as basal'insulin given at the same
time of day and half as rapid-acting insuliniin
three equally divided doses (AC)

Umpierrez et al, Diabetes Care 30:2181-2186, 2007

16/05/14
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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.

DEAN Trial: Changes in Mean Daily.
Blood Glucose Concentration

B Detemir + aspart
M NPH + regular

P=NS

=
hd
&
o
£
(O}
@

Pre-Rx 0 1 2 3 4
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.

Umpierrez GE, et al. J Clin Endocrinol Metab. 2005 569.

AACE/ADA Metas de control glucémico
ra de UCI

> Metas en el contextor ne UCI:
= Preprandiall <140 mg/dL
= Glicemia allazar <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 Glycemic Control Consensus Panel. Endocr Pract. 2009;15(4).
http://www.aace.com/pub/pdf/guidelines/: ivicemicCantrolConsensusStatement. pdf

16/05/14
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Mean BG before meals and at bedtime during basal
bolus and SSI therapy: in general surgery patients

Basal Bolus
Sliding Scale Insulin

Blood Glucose (mg/dL)

Breakfast Lunch Dinner Bedtime
*p<0.001

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

Basal Bolus
Sliding Scale Insulin

o
S
=
9
c
]
3
3
(]
£
™
o
E
]
o
S
3
o

Composite Mortality Wound Pneumonia Acute Renal
Infection Failure

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

DEAN Trial: Changes in Mean Daily.
Blood Glucose Concentration

240 B Detemir + aspart
220 I NPH + regular

200
180
160
140
120
100

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

P=NS

BG, mg/dL

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.
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IMPORTA?

EndoDrChen.con

FORMA DE ADMINISTRARLO...

16/05/14

EndoDrChen.con

Vial vs lapiceros

Dat

fabase Vial/Syringe Pen Palue®
Outcome Mezsure, Mean (SD)
MarketScan N=5523 N=6065
Number o insuin ssar precrpon iims 5.48 (350 482(299 <0.001
imber of post-index period visits (any type of vist/medical claim) E . ). =
for hypogiycemia
Past-index period health care Costs for any ype of hypoglycemia diagnosis (§) 456 (4689) 7132191 <0007
Post-index period diabetes-related health care costs (§) 6469 (14,770) 5753 (9387) <0.001
Post-index period all-cause health care costs (5) 21,551 (37,495) 19,070 (29,913) 0503
LifeLink N=3782 N=4512
Number oIl ssprt rescripton clains 621 (4.16) 558 3.4§ <0.001
imber of post-index period visits (any type of vist/medical claim) ). | ). B
for hypogiycemia
index period heallh care Gosts for any pe of Fypoglyceia Gragnosts X Y . g
Post-index period diabetes-related health care costs (§) 6867.99 (12,16262) _6458.37 (9798.04) 0700
Post-index period all-cause health care costs (§) 1925568 (37.912.35)  17,911.02(30,30766) 0890

EndoDrChen.con

“P-values were from chi square tests, Student’s t-tests, or nonparametric median tests for variables that were not distributed nomnally.

Ache CV. Curr Res Med Opin. 2013;29:1287
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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

16/05/14

Conclusiones

Los andlogos de insulina basal son una forma
muy practica y cdmoda para empezar a
insulinar

— Insulina detemir produce menos aumento de peso
La intesificacion con basal plus produce menos
hipoglicemia y aumento de peso

Se debe tratar de simplificar el esquema con
insulina para pacientes y colegas

Actualizacion
Médica Periodica

Dr. Chih Hao ChenKu '

. INSU!_INIZACION:
COMO HACERLO MAS SENCILLO PARA TODOS
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28 al 30 de agosto, 2014

Certificado de participacion
Accesoa las charlas expuestas
Almuerzos y refrigerios los tres dias
Actividad social

Banco de Costa Rica
Colones: 001-0293956-8
Cuenta Cliente: 15201001029395683

Dolares: 001-0293954-1
Cuenta Cliente: 15201001029395418

Asociacion Pro Estudio de la Diabetes,
Endocrinologiay Metabolismo
Cédulajuridica: 3-00253 30 62

$ 225 antes del 16 de julio, 2014
$ 250 Inscripcion

De 7:30 a.m. - 4:00 p.m.

15 créditos de recertificacion
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2487 4318
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Preguntas...

chenku2409@gmail.com
EndoDrChen.com
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