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NUmero de altas hospitalarias en pacientes con diab  etes
CMBD 1997 - 2010
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Distribucion etaria
de los pacientes con diabetes hospitalizados
CMBD 1997 - 2010
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Causas de ingreso en pacientes con diabetes
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Enfermedadesy trastornos del Sistema Nervioso.

. Enfermedades y trastornos del ojo.

. Enfermedades y trastornos del oido, nariz, boca

. Enfermedades y trastornos del sistema respirator

. Enfermedades y trastornos del sistema circulator

. Enfermedades y trastornos del sistema digestivo.

. Enfermedades y trastornos del sistema hepatobili

. Enfermedades y trastornos del sistema musculoesq
conectivo.
9. Enfermedades y trastornos de la piel, tejido sub
10.Trastornos Endocrinos, de la nutricién y del met
11.Enfermedades y trastornos del rifién y tracto uri
12.Enfermedadesy trastornos del sistema reproducto
13.Enfermedadesy trastornos del sistema reproducto

~—©— 14.Embarazo, parto y puerperio.
15.Recién nacidos y condiciones del periodo perinat

——— 16.Enfermedadesy trastornos de la sangre, del sist
hematopoyético y del sistema inmunitario.

——— 17.Enfermedades y trastornos mieloproliferativos y
diferenciadas.

—&— 18.Enfermedades infecciosas y parasitarias (sisteméa
afectacion no especificada).
19.Enfermedades y trastornos mentales.

—#— 20.Uso de drogasy trastornos mentales orgénicos in
drogas.

—%— 21. Heridas, envenenamientos y efectos téxicos de d

—¥— 22.Quemaduras.

—®— 23.Factores que influyen en el estado de salud y ot
los servicios de salud.

—+— 24.Infecciones por VIH.

—=— 25.Traumatismos mdltiples.

Causas de Ingreso en Diabetes por CDM (% con respecto al total de
ingresos de diabéticos). Evolucion anual
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Diagndsticos principales mas frecuentes
en pacientes diabéticos hospitalizados
CMBD 1997 - 2010

GDR  Descripcion Recuento % % acumulado
127 Insuficiencia cardiaca & shock 267.623,00

491 491
541 Neumonia simple y otros trast respiratorios exc. bronquitis & asma con CC mayor 251.175,00 i -
294 Diabetes edad>35 163.477,00

3,00 12,52
14 Ictus con infarto 155.419,00

285 15,38
544 ICC & arritmia cardiaca con CC mayor 127.003,00

233 17,71
140 Angina de pecho 109.258,00

2,01 19,71
88 Enfermedad pulmonar obstructiva cronica 101.683,00

1,87 21,58
295 Diabetes edad<36 78.009,00

1,43 23,01
89 Neumonia simple & pleuritis edad>17 con CC 73.203,00

1,34 24 36
87 Edema pulmonar & insuficiencia respiratoria 69.772,00

1,28 25,64
122 Trast. circulatorios con IAM sin compl. mayores alta con vida 65.979,00 e .
15 Accidente cerebrovascular no especifico & oclusion precerebral sin infarto 61.382,00 e s
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Evolucion del indice de Charlson
en la poblacion diabética hospitalizada
CMBD 1997 - 2010
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Los servicios de Medicina Interna son responsables del 15,4%
de las altas hospitalarias en Espafna

Analisis del CMBD 2005-2006

Barba R. Rev Clin Esp 2009



Analisis de 1 millon de altas hospitalarias en Medi  cina Interna
CMBD 2005-2006

Barba R. Rev Clin Esp 2009



Age of patients hospitalized in Spanish Internal
Medicine Departments
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Analisis de 1 millén de altas hospitalarias en Medi  cina Interna
CMBD 2005-2006

CDM

O Enfermedades y trastomos del|
SNC

B Enfermedades y transtornos
hematoldgicos

O Enfermedades y transtomos
endocrinos

B Enfermedades infecciosas

B Enfermedades y trastomos
genitorurinarios

B Tumores

B Signos y sintomas morbosos

B Enfermedades y trastomos del|
aparato digestivo

O Enfermedades y trastomos del|
aparato respiratorio

Enfermedades y trastomos del|
aparato circulatorio

Barba R. Rev Clin Esp 2009



Diagndsticos principales mas frecuentes en Medicina Interna
CMBD 2005-2006

CIE-9 Descripcion N.° (%)

428.0 Insuficiencia cardiaca 54.469 (5,5%)

491.21  Brongquitis cronica 50.865 (5,2%)
con exacerbacion

486 Neumonia, organismo 49.411 (5,0%)
no especificado

519.8 Otras enfermedades 32.186 (3,3%)
del aparato respiratorio
no clasificadas

599.0 Infeccion del tracto urinario 25.140 (2,6%)
do sitio no especificado

518.81  Fracaso respiratorio agudo 19.238 (2,0%)

434.91 Oclusion arteria cerebral 18.268 (1,9%)
con infarto cerebral

481 Neumonia neumococica 16.145 (1,6%)

428.1 Insuficiencia cardiaca izquierda  14.481 (1,5%)
466.2 Bronquitis y bronquiolitis aguda 13.967 (1,4%)

Barba R. Rev Clin Esp 2009



Diagndsticos secundarios mas frecuentes en Medicina Interna
CMBD 2005-2006

CIE-9 Diagnosticos N.c de
paciontos (%)
1.9 Hi i0 i
l 250.0 Diabetes mellitus 255.022 (25,9%) l
.3 ribntacion auncular . .
272.0, 272. ostorolemia 106.738 (10,9%)
305.1 3.477 (9,5%)
278.0 7.124 (6,8%)
290.xx .156 (5,7%)
303; 305.0 1.140 (3,2%)
V11.8

Barba R. Rev Clin Esp 2009



Comorbilidad en la poblacion diabética hospitalizad aen Ml
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Evolucién del niumero de altas hospitalarias del CMBD del SSPA en el periodo 2000-2010. Servicios de
Medicina Interna. Distribuciéon segun la presencia de una o mas categorias clinicas de la definicion de
pacientes pluripatologicos. Se considera pluripatologia la presencia de dos o mas procesos cronicos.

2000 2010

M Sin cronicidad - 23 %

w 1 crénica + 1,64 %
Pluripatol6gicos + 95 %

10.000

0
2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010

M Totales W Crénicos | Pluripatolégicos ‘

Afo 2000 Afo 2010 % Incremento
pmid | max | wes ||
% Pluripatoligia o 081% asa% 94,83% |
Total Pluripatolégico 17.063 33.244

*Cronicidad: presencia de una enfermedad crdnica invalidante de las incluldas en las categorias del Proceso Atencidn a Paclentes Pluripatoldgico. (Ollero y cols 2007)



Altas hospitalarias del CMBD del SSPA en el afio 2010. Peso de las diferentes categorias clinicas y
presencia de pluripatologia. Se considera pluripatologia la presencia de dos o mas procesos crénicos.

Valores Absolutos

N° de procesos
Cardiopatia isquémica
e cronicos:
8 Insuficiencia renal pp—
Enfermedad Respiratoria cronica :
g Enfermedad inflamatoria intestina 2 =
Hepatopatia cronica , 3
Ictus : 4
H

0 5000 10.000 15000 20.000 25000 30.000 35000 40.000 45000 50.000
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Estudio MIDIA

* N° pacientes: 5439 » N2 pacientes con hiperglucemia: 1000
* N° hospitales: 111 » Tasa de hiperglucemia hospitalaria: 18,4%
» CCAA patrticipantes: 17
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Hombres: 52%
Edad: 76,1 = 10,7

Duracion de la diabetes: 11 =+ 8,5 afios* Tto glucocorticoideo: 24,5%
- Nutricion artificial: 7,7%

Estudio MIDIA
Caracteristicas de la poblacion

HbAlc media: 7,2 = 1,7 %

1006
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O -

- N° diagnosticos: 4
- Depencia ABVD: 1/3

“TRATAMIENTO ANTIDIABETICO PREVIO AL

INGRESO
79,9
20,0
11 8,2 10,0
ADO GLP-1ra INSULINA MEZCLAS BASAL
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BOLOS
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®s -
- Estudio MIDIA

Tasa de hipoglucemias y de hiperglucemias en pacien  tes
hospitalizados en Servicios de Medicina Interna en Espana

% HIPOGLUCEMIAS % HIPERGLUCEMIAS
12 45
103 40 39,6
10 - v
8 - 30 -
. 25 -
el 14.7
4 15 - ’
2,4 10 -
0 - . 0 - I

<70 mg/dl <50 mg/d| >250 mg/dl  >350 mg/dl
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AGENDA

éCual es el perfil del paciente con diabetes atendido por Medicina Interna?

e Elevada prevalencia de diabetes en pacientes hospitalizados
e Edadavanzada

e  Multicomorbilidad (cardiorrespiratoria)

e Alta complejidad

e Factores diabetdgenos: esteroides, nutricion artificial

e Riesgo de hipoglucemia



AGENDA

2. Papel de los AR-GLP1 en situaciones especiales

- RIESGO CARDIOVASCULAR

- ANCIANQOS

- ALTA HOSPITALARIA

- HIPERGLUCEMIA INDUCIDA POR GLUCOCORTICOIDES
- INSUFICIENCIA RENAL

- INSUFICIENCIA HEPATICA

- COMORBILIDAD ASOCIADA A OBESIDAD

- OTRAS: demencia, osteoporosis, psoriasis






CONTROL GLUCEMICO SEGURO
Descenso HbAlc + No hipoglucemias + Pérdida de peso

LX Once daily
Placebo | 5pg 10pg  20pg  30ug |l
< 02|
T -03] 018 GelGoal-Mono, 2012 (2:step)  +——=——t 0.43(138,224]
ko s DRIG012, 2010 (2-step) . 069(-210,348)
P g : GetGoal-F1, 2011 (2-step) — 1.40[-0.80,3.60]
23 =05+ GetGoal-M, 2012 (2-step) L= o 140[-072,353]
8 ¢ 064 p=000s6 050 GetGoal-M-Asia, 2012 (1-step) H—a—t 081[.027,189)
= ® -0.7 prr-ull | GelGoal-P, 2012 (2-step) —_— 103(-0.49,255)
@ -08- P<00001 076 GetGoal-S, 2011 (2-step) - 0.26(.0.16,068)
E -0.9 -| Baseline overall mean P <0.0001 GetGoal-L, 2012 (2-step) — 033[(-0.11,077]
“ - | HDA7.55% GetGoal-L-Asia, 2012 (2-step) - 089( 0.40,138)
GetGoal-Duo1, 2012 (2-step) —— 062] 0.12,1.12]
LX Once daily
RE Model - 054] 032,075)
Placebo | 5pg 10pg  20pg  30pg |

I T 1 I

324 125 075 275 474
Log Odds Ratio

tau? = 0.00; H? = 1.00; I = 0.00%

Test for Heterogeneity: Q(df = 9) = 6.5529, p = 0.6836

Overall effect: p = 0.0003

Figure 3. Meta-analysis of symptomatic hypoglycaemic events (lixisen-
atide vs. placebo).

P<0.01 =
. o Schmidt J, 2014

LS mean change in
body weight (kg) at endpoint

IS
|

Barnett AH, 2011



e
Efficacy of GLP -1RA and DPP -4-1 added to
Metformin: Meta-Analysis from 80 RCT

G LP 1RA Exenatide BID — -:I.TO{-'IJZm-D.?S]:
- Exenatide CPAW —a—t -1.59 [-1.70 to - T.48] /-
Liaghstide — -1.77 [-1.41 to -1.13] DPP 4 I
Aloglptin —_— -0.69 [-0.85 to -0.54]
Linagliptin —&— -0.60[-075 o -0.46]
Sasagliptin —a -0.68 [-0.748 to -0.57]
. . Sitagliptin —-— -0.67 [-0.75 to -0.60] .
* higher efficacy Wi . ot e * lower efficacy
. . -1.0 -1.5 1.0 -0.5 .
» weight reduction ) » weight neutral
i et Laseos  ® Detter Gl tolerance
Exenatide QW ——- ~202 [-22E ta -1.86]
Liraglutide e -1.82 [-2.07 to -1.57]
Aloghptin —— -0.97 [-1.27 to -1.67]
Linagliptin -1.04 [-1.58 to -0.49)
Sawagliptin —_— -0.73 [-0.95 o -0.50]
Sitaglptin —— -0.87 [-0.98 e -0.77]
Vildaghptin - ~1.57 [-2.23 to -0.90]
-5 -20 -1.5 -1.0 1.5
FPG Change (mmaoly/ L}
C Mean Weighe Difference (95% C1)

Exenatide BID —_— -2.03 [-2.46 vo -1.60]
Exenazide QW | ——a—— -2.41 [-2.83 10 -1.99]
Liraghumide - -2.79 [-2.99 t-1.59]
Aloglptin ——&—+— 0300906 :030]
Saxagliptin ——— -0.64 [-1.11 o -0.16]
Sitaghptin —— -0.29 [-0.61 to +0.03]
Vildagliptin E— -0.16 [-0.92 to+0.60]

-i0 -2% -20 -1.5 -10 -05 00 @5
Weight Change (kg)

Figure 2. Overall mean changes from baseline in (A) hemoglobin A, (HbA, ), (B} fasting plasma glucose (FPG),
and (C) weight with the use of glucagon-like peptide 1 receptor agonists (GLP-1RAs) or dipeptidyl-
peptidase IV {DPP-4) inhibitors at the highest maintenance doses evaluated in this meta-analysis and

systemic review of the efficacy of incretin-based therapies in type 2 diabetes mellitus. Aroda VR. Clin Ther 2012



EFECTO DEL GLP-1 EN LOS FACTORES DE RIESGO
VASCULAR EN PACIENTES CON DIABETES TIPO 2

=

- | Atherogenicity -
- Cardiovascular complications

(-) platelet aggregation

(+) myocardial glucose uptake
(-) proliferation

(+) plaque stability



2013, 11:84

Cardioprotective effects of lixisenatide in rat BB S e
myocardial ischemia-reperfusion injury studies

Paulus Wohlfart"", Wolfgang Linz', Thomas Hiibschle', Dominik Linz?, Jochen Huber'?, Sibylle Hess',
Daniel Crowther', Ulrich Werner' and Hartmut Ruetten’

:ﬁﬁgﬁﬂﬁ_

1 Sppl  actal  actaz  ftgfl  collal  collaz  coldal

O sham Il UR placebo I/R ramipeil 3 IR senatide
Fgure 3 Effect of long-term with either lixk tide or ramipril after jent schemi fusion injury on heart

morphology. (A Pcrosiius red staining at the papiflasy muscle level of epresentative animals Bar=5 ma Tmmmm-caionof left ventsoular
fbsotic 1© towl arex; (O thickness of the left ventscula septal and sght ventsoular wall, and (D) gene expression analysis by realtime PCR of
sdecied fiboss genes *? denotes p <005 versus sham and ® p < 005 versus placeba




Effect of GLP-1 RA on fatal and nonfatal major CV e vents
Meta-analysis
Study name Statistics for each study MH odds ratio and 95% CI

MHodds Lower Upper
ratio limit limit Zvalue P value

Nauck et al. [31] 1.833 0.667 5.036 1.176 24 —+—
Heine et al. [34) 1.588 0376 6.713 0.629 529 —
Russell-Jones# et al. [44) 2.555 0.4911 3.304 1.114 265 s
NCT00360334 et al. [33] 0.983 0.136 7.096 -0.017 986 ®
Diamant et al. [36] 3 0.122 74.023 0.672 502
NCT00393718 et al. [33) 0.652 0.144 2954 -0.556 579 &
Pratley et al. [50] 0.244 0.022 2.704 -1.15 & . o
Nauck# et al. [47] 0.497 0.099 2.492 -0.85 396 [ ]
NCT00614120 et al. [33) 0.494 0082 2976 -0.769 442 =
Garber et al. [49] 0.496 0.069 3.542 -0.699 484 -
Davis et al. [37] 1.523 0.059 39477 0.253 8 s
Versus active comparators (overall) 1.054 0.633 1.756 0.203 .839
Kendall et al. [28] 0.501 0.174 1.445 -1.279 201 i
Russell-Jones et al. [44) 0.822 0.193 3503 -0.265 791
Rosenstock et al. [17] 0.053 0.003 1.042 -1.933 053 3 *
Marre et al. [46) 0.243 0.04 1.469 -1.541 123 ]
Buse et al. [27] 0.245 0022 2728 -1.144 253 =
DeFronzo et al. [26) 0.25 0.022 2.787 -1.127 .26 -
Kaku et al. [43] 0.497 0.031 8.043 -0.492 623
Gaoetal. [21) 0.329 0.013 8.119 -0.68 497 .
Nauck et al. [47] 2.017 0.113  36.059 0477 633
Zinman et al. [45] 1.485 0.06 36644 0242 .809 -
Bergenstal et al. [39] 0.145 0.007 2.823 -1.275 202 |3 -
Marre# et al. [46) 2.35 0.121 45668 0.564 572 -
Bergenstal et al. [39]# 0.344 0014 8500 -0.652 S14 s
Versus placebo (overall) 0459 0255 0.826 -2599 009 R
Overall 0.737 0.501 1.083  -1.552 JA21 <
0.01 0.1 1 10 100

Monami M, 2011 Fav ours GLP-1RA  Fav ours comparator



GLP-1RA: CLINICAL TRIALS IN

Drug Study Start / Design Patients Main
end outcome
Exenatide EXSCEL jun 2010/ N: 9500 HbAlc 6.5-10% MACE + CF +
ow mar 2017 2 mg OW vs pbo ACS
Non-inferiority
Liraglutide LEADER aug 2010/ N: 9340 HbAlc 27% MACE
jan 2016 1.8 mg vs pbo =50 yr and CVD, CKD
Non-inferiority and superiority or CF; 260 yr and high
CV risk
Lixisenatide  ELIXA jun 2010/ N: 6000 HbAlc 5.5-11% MACE + unstable
may 2014 20 mg/d vs pbo ACS 6 months angina

Non-inferiority and superiority

Dulaglutide ~ REWIND  jul 2011/ N: 9600 HbA1c <9.5% MACE
apr 2019 1.5 mg OW vs pbo >50 yr and CVD; 255
Non-inferiority and superiority yr and subc. CVD; 260
yr and >2 CVRF

Albiglutude In
progress



Evitar sintomas de
hiperglucemia

Mejorar calidad de
vida

Evitar
hipoglucemia

!

ECV
Ictus

Caidas
Fracturas
Delirio
BEINEQEED
Mortalidad



Algoritmo terapéutico de la diabetes mellitus tipo 2 en el anciano fragil (Med Clin 2013)
Modificaciones del estilo de vida  (Dieta y ejercicio)

—-—-—-—-—--'

I

Considerar como Unica terapia inicial las

Hiperglucemia Asintomatico modlflcauon(_as deI_ es_t!Io de vida
sintomatica (Dieta y ejercicio)

o HbAlc 29,5%

Alternativas

Insulina basal J'

+ Metformina | Mctforming [— >

No se alcanza el objetivo de No se alcanza el objetivo de HbA1c *

HbAlc *
! }
Metformina + >
IDPP4

No se alcanza el objetivo de HbAlc *

(Dieta y ejercicio)
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Objetivos de HbA1c

Pacientes frégiles : 7,6 -8,5 % éﬂo Metformina + Insulinoterapia intensiva

Pacientes no fragiles: 7-7,5%

Modificaciones del estilo de vida (Dieta y ejercicio)



Tipologias de ancianos

Anciano sano* Anciano fragil
(adulto viejo) (anciano de alto riesgo) Paclente geriatrico

Disability: = 1 ADL** .
Comorbidity

{n=2131)

46.2%

In=170)




GLP-1 AR en ancianos — Fichas técnicas

EXENETIDA Precaucion en pacientes > 70 afios, escalado cuidadoso de
dosis de 5 pg a 10 g
Experiencia clinica en pacientes > 75 afios muy limitada

LIRAGLUTIDA No es necesario ajuste de dosis en pacientes > 65 afnos
Experiencia limitada en = 75 afios

EXENATIDA NoO es necesario un ajuste de la dosis basado en la edad

LAR Experiencia clinica en pacientes > 75 afios es muy limitada

LIXISENATIDA No es necesario ajustar la dosis en funcion de la edad

Experiencia clinica en pacientes = 75 afos es limitada



Efecto similar de Lixisenatida sobre la HbA1. en pacientes
ancianos (265 afios) y muy ancianos (275 afos)
respecto a sujetos mas jovenes

GetGoal meta-analisis

Variacion en la media de MC de HbA . Variacion en la media de MC de HbA |,
desde el inicio a partir de un metaanalisis con lixisenatida frente a placebo a partir de un metaanalisis
de los datos combinados de seis estudios de fase I de los datos combinados de seis estudios de fase Il

<65 afios >65 afios <75 afios > 75 afios
° < 65 afios (N=1660 vs. 786) K3
o
-(_i é > 65 afios (N=352 vs. 234) R
o £
g £ < 75 afios (n=1969 vs. 989) .

[}

$S g 079 > 75 afios (n=43 vs. 31) -
ST T
geg -0,95
[ g '0-1,2— ' 1 02 T T T T T T T T T 1
\9_ A H o -1-1-1-14-12 -12-14-1-1 -1
%%8-1,4- Il Lixisenatida 05_306_0 0.2 0 _0 0,_0608
= = Placebo Diferencia en la media de minimos
> cuadrados de HbA1c frente a placebo (%)

Las barras de error representan los errores estdndar; datos del periodo de Las barras de error representan el intervalo de confianza del 95%; Datos del
tratamiento principal de los estudios incluidos (GetGoal-Mono @12 semanas#, principal periodo de tratamiento de los estudios incluidos (GetGoal-Mono
GetGoal-M, -F1, -S, @12 weeks®, GetGoal-M, -F1, -S, -L, -L-Asia @todos 24 semanas®, poblacion
-L, -L-Asia @todos 24 semanas#, - poblacién ITm ITm

Raccah D., et al. Efficacy and safety of lixisenatide in elderly (=65 years) and very elderly (=75 years) patients with type 2 diabetes: an analysis from the GetGoal Phase 3 programme. Poster 815.
Presentado en 73th ADA Scientific Sessions. 21-25 Junio 2013 (Chicago). Disponible en: http://www.easdvirtualmeeting.org/resources/1770. Ultimo acceso: junio 2014



Similar ratio de acontecimientos adversos con Lixisenatida en
pacientes ancianos (265 afios) y muy ancianos (275 afos)

Incidencia de acontecimientos adversos emergentes del tratamiento

<75 aiios
Placebo LIXI
n (%)
N=817 N=2079 Datos del periodo principal de
L 516 1203 272 1440 35 tratamiento de los estudios
AAET de cualquier indole o N o N 0 incluidos (GetGoal-Mono [12
(63,2%) (68,8%) (71,8%) (69,3%) (72,9%) semanas], GetGoal-M, -F1, -5, -
. . 170 715 164 857 22 L,-L-Asia [todos 24 semanas]) -
Trastornos digestivos (20,8%) (40,9%) (43,3%) (41,2%) (45,8%) poblacién de seguridad; AAET
= acontecimientos adversos
Nauseas 47 446 110 540 16 emergentes del tratamiento;
(5,8%) (25,5%) (29,0%) (26,0%) (33,3%) LIXI = lixisenatida.
<. 13 170 54 218 6
Vémitos (1,6%) (9,7%) (14,2%) (10,5%) (12,5%)
. 53 141 35 173 3
Diarrea (6,5%) (8,1%) (9,2%) (8,3%) (6,3%)

Incidencia de hipoglucemia sintomatica con lixisenatida

Tratamiento de base <65 afios 265 afios <75 afios 275 afios
0,
n/N (A') LIXI LIXi LIXi Datos del periodo principal de
1/104 4/211 4/233 tratamiento de los estudios
Monoterapia® 0/28 0/6 incluidos (GetGoal-Monoa [12
P (1,0%) (1,9%) / (1,7%) / semanas), GetGoal-MP, -F1°, -
L-Asia¢, -Ld, -S¢, [todos 24
Metformina® 20/25/8 2;/97;6 54/53/6 22/(?052 1%/%)9/ semanas]) — poblacién de
(0,8%) (2,9%) (4.7%) (3,0%) (10,0%) seguridad; LIXI = lixisenatida;
. 9/30 10/34 5/12 15/44 SU=sulfonilurea.
c
Insulina basal (30,0%) (29,4%) (41.7%) (34,1%) 0/2
Insulina basal 29/131 72/258 19/70 89/319 2/9
=+ metformina“ (22,1%) (27,9%) (27.1%) (27,9%) (22,2%)

Raccah D., et al. Efficacy and safety of lixisenatide in elderly (265 years) and very elderly (275 years) patients with type 2 diabetes: an analysis from the GetGoal Phase 3 programme. Poster 815.
Presentado en 73th ADA Scientific Sessions. 21-25 Junio 2013 (Chicago). Disponible en: http://www.easdvirtualmeeting.org/resources/1770. Ultimo acceso: junio 2014
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Factores hiperglucemiantes en pacientes
hospitalizados en Medicina Interna

ESTUDIO MIDIA

Glucocorticoides

Nutricion enteral



Prevalencia de hiperglucemia en pacientes
tratados con dosis altas de glucocorticoides™

[] >1BG > 200 mg/dl > 2 BG > 200 mg/dl

90 -

81
75
64
41
30 -
0 |
All No Hx DM Hx DM

" . .
( 2Prednisone 20 mg or equwalent) Donihi AD et al. Endocrine Practice 12:358 2006.



Patron de la hiperglucemia inducida por
glucocorticoides

Monodosis matutina de GC de accion intermedia
a b
.

:

Plasma Glucose Concentration (mg/dl)
=]
s
1

0
Before 2 Hours Before 2 Hours Before 2 Hours
After After After
Breakf Lunch Dinner
reaKtast Greaidast UM | unch Me Dbinner

Pharmacotherapy 2004



Lixisenatida: GLP -1 AR con marcado efecto
postprandial

Basal Postprandial
0 - Placebo Lixisenatide 0 Placebo Lixisenatide
s 5
= =
© °
E - g
- 2
b 2
3 2z
E g
& g -10.2
& s
S s+ -111 S _15-
5 -13.0 5
: .
£ _ £ o
9 20 9 20
-21.2
=25 - —25- p<0.0001

AUC=area under the curve; LS=least squares; SE=standard error; NS=not significant

GOmez-Huelgas R, EASD 2013
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Risk factors of hypoglycaemia in elderly with type
2 diabetes treated with insulin or sulphonilureas

RR 5

4,5 -
4

3,5 -

3 |

2,5

2 - |

15 -

1

0,5 -

0 - | 1

Hospital discharge @ Aging (> 80 yr) Polypharmacy (>5
(<30 days) drugs)

Shorr RI. Arch Intern Med 1997;157:1681



Ajustes del tratamiento al alta segun tratamiento previo y
situacion clinica al alta

Diabetes (DM)

Nuevo diagndstico

Tratamiento previo con ‘ento previo con
hipoglucemiantes orales (HO)

Tratamiento previo con
dieta y ejercicio

Situacion clinica al alta

= Contraindicacién HO

= >2HOyHbA, >8%

= Tratamiento con corticoides?!

= |nsuficiencia pancreatica® (Pancreatitis/cirugia
= Sospecha DM tipo 1/LADA?

]
I

SI

a al alta

to con corticoides
iencia renal/hepatica
uficiencia pancreatica
Pancreatitis/cirugia)

| | | |
HbA, <7% HbA, 7-8% HbA, 8-9% HbA, >9% 9% HbA, 7-8%

|

|
HbA,, < 7%

HbA, <8% HbA, >8%

1En pacientes con pancreatectomia total
En pacientes con corticoterapia, la pauta Y
La insuficiencia renal y hepatica condiciona

DM tipo 1/LADA, debe instaurarse pauta basal/bolos

Ueben ajustarse al tipo, pauta y dosis de glucocorticoides ) )
cion de requerimientos de insulina Pérez A et al. Med Clin (Barc). 2012 26;138:666.e1-666.e10



Endocrine (2014) 46:406-419
DOI 10.1007/s12020-014-0179-0

Pharmacokinetics, safety, and efficacy of DPP-4 inhibitors
and GLP-1 receptor agonists in patients with type 2 diabetes
mellitus and renal or hepatic impairment. A systematic review

of the literature

Carlo B. Giorda - Elisa Nada + Barbara Tartaglino

Renal impairment

Hepatic impairment

Exenatide Mean t,,, for healthy subjects, mild RI, moderate RI and ESRD
groups was 1.5, 2.1, 3.2, and 6.0 h, respectively. After
combining data from multiple studies, least squares geometric
means for exenatide clearance in the four categories were
8.14, 5.19, 7.11, and 1.3 I/h, respectively (Linnebjerg et al.,
2007).

Liraglutide exposure was lowered by 33, 14, 27, and 28 %,
respectively, in subjects with mild, moderate and severe RI,
and in ESRD requiring dialysis (Jacobsen et al., 2009)

Liraglutide

No relevant differences in mean Cmax and AUC between
subjects with normal renal function and subjects with mild
impaired renal function (50-80 ml/min). In subjects with
eGFR 30-50 ml/min, the AUC was increased by 24 % and by
46 %.in subjects with eGFR 15-30 ml/min

Lixisenatide

No studies have been performed with exenatide in patients with
HI

Liraglutide exposure was decreased by 13-23 % in subjects
with mild-to-moderate HI, as compared to healthy subjects.
Exposure was significantly lower (44 %) in subjects with
severe HI (Flint et al., 2010)

No pharmacokinetic study has been performed in patients with
acute or chronic HI



INDICACION DE FARMACOS ANTIDIABETICOS
SEGUN EL GRADO DE INSUFICIENCIA RENAL

ESTADIOS 1-2 ESTADIO 3a ESTADIO 3b ESTADIOS 4-5
FG >60 mL/min FG 45-60 mL/min  FG 30-45 mL/min FG <30 mL/min

Exenatida
Lixisenatida

LRI -
FLSEVIER
. USO Seguro 1,)2)\,’\1;\ www.elsevier.es/medicinaclinica
., Conferencia de consenso
Usar con precaucion Tratamiento de la diabetes tipo 2 en el paciente con enfermedad @m,m
renal cronica™
Ricardo Gémez-Huelgas®", Alberto Martinez-Castelao”, Sara Artola®, José Luis Gorriz®
. USO no recomendado y Edelmiro Menéndez ¢, en nombre del Grupo de Trabajo para el Documento de Consenso
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GLP-1 AR en insuficiencia renal — Fichas técnicas

EXENETIDA No requiere ajuste Proceder No recomendado
RS CH(EERC0E [0 cuidadosamente al
ml/min) escalado de dosis

de 5 ug a 10 ug

(FG 30-50 I/min)

LIRAGLUTIDA No requiere ajuste No experiencia clinica
de dosis (FG 60-90 Uso no recomendado
ml/min)

EXENATIDA LAR BRI UECETEE No experiencia clinica

de dosis (FG 50-80 Uso no recomendado
ml/min)

LIXISENATIDA No requiere ajuste l'_EXPege”Cia clinica N|9 experiencia
de dosis (FG 50-80 Imitada. Usar con clinica. Uso no

precaucion (FG 30- recomendado
50 ml/min)

ml/min)



Lixisenatida en insuficiencia renal leve-moderada
Analisis post-hoc de 9 estudios GetGoal

Figura 1. Estimacion del efecto para la diferencia entre las categorias
renales en cuanto a la variacién ajustada por placebo de la HbA _ entre

el periodo basal y la semana 24 (semana 12 en el estudio GetGoal-Mono)
con lixisenatida

-0,04% (-0,18, 0,1), p=0,58
MNormal (n=2081) frente a leve [n=592) I ’ |

0,15% (-0,17, 0,46), p=0,36

Leve (n=592) frente a moderado [n=110) | ‘ |

| I | I I |
—0,5 -0,3 -0,1 0,1 0,3 0,5

Estimacion del efecto (IC del 95%)

Fundon renzd normal: FGe 2 90 ml/min; insufidenda leve: FGe 60-89 mlfmin; insufici=nciza moderada:
Fae 30-59 mi/min
IC=intervalo de confianz; Fae=fltrscon glomenular estimada; Hbé, =glucohemoagziobina.

GOmez-Huelgas R, ADA 2014



Lixisenatida en insuficiencia renal leve-moderada
Analisis post-hoc de 9 estudios GetGoal

Flgura 2. Estimaclén del efecto para la diferencla entre las categorias
renales en cuanto a la varlaclén ajustada por placebo de la respuesta

de GPP al cabo de 2 horas entre el periodo basal y la semana 24
(semana 12 en el estudlo GetGoal-Mono) con lixlsenatida

4,43 mg/d! 19,75, 28,73}, p=0,72
Normal [n=937) frente a leve (n=290) : ‘ |

15,09 mg/dl (-39,4, £9,58), p=0,59

Leve [n=290] frente a moderado | ’ {
[n=54)

[ I I ! I I T 1
=70 —50 =30 —-10 10 30 ) 70

Estimacion del efecto (IC del 95%)

Funcion renal normal; Fie =90 milfmin; insufidenciz leve: FiGe 60—89 mlimin; insuficiencia modesda: fSe 30-59 mlfmin
IC=intervalo de confiarza; FGe=filtracion glomenular estimada; GPP=glucemia posprandial.

Figure 3. Effect estimate for the difference between renal categories in

placebo-adjusted change in FPG from baseline to Week 24 (Week 12 for
GetGoal-Mono) with lixisenatide

-5.01 mg/dL (-11.23, 1.22), p=0.12

Nomal (n=2055) versus mild I—’—-|

(n=622)
6.37 mg/dL (-7.58, 20.32), p=0.37
Mild (n=622) versus moderate b . |
(n=120)
I 1 1 I 1 1
=30 =20 -10 0 10 20 30
Effect estimate (95% Cl)

Normal renal function, eGFR =90 mL/min; mild impairment, eGFR 60-89 mL/min; moderate impairment,
€GFR 30-59 mL/min
Cl=confidence interval; eGFR=estimated glomrular filtration rate; FPG=fasting plasma glucose

GOmez-Huelgas R, ADA 2014



Lixisenatida en insuficiencia renal leve-moderada
Analisis post-hoc de 9 estudios GetGoal

- Lixisenatida fue generalmente bien tolerada en pacientes con
insuficiencia renal leve-moderada

- Mayor incidencia (10%) de nauseas y vOmitos en pacientes con
insuficiencia renal

- No diferencias de hipoglucemia



Tohoku J Exp Med. 2013;231(1):57-61.

The glucagon-like peptide-1 receptor agonist,
liraglutide, attenuates the progression of overt diabetic
nephropathy in type 2 diabetic patients.

Imamura S1, Hirai K, Hirai A.

Abstract

Diabetic nephropathy (DN) is the leading cause of end-stage renal
disease. Glucagon-like peptide-1 (GLP-1) is one of the incretins, gut
hormones released from the intestine in response to food intake. GLP-1
receptor (GLP-1R) agonists have been used to treat type 2 diabetes.
Here, we studied the effect of the administration of a GLP-1R agonist,
liraglutide, on proteinuria and the progression of overt DN in type 2
diabetic patients. Twenty-three type 2 diabetic patients with overt DN,
who had already been treated with blockade of renin-angiotensin system
under dietary sodium restriction, were given liraglutide for a period of 12
months. Treatment with liraglutide caused a significant decrease in
HbA1c from 7.4 £ 0.2% t0 6.9 £ 0.3% (p = 0.04), and in body mass index
(BMI) from 27.6 £ 0.9 kg/m? to 26.5 * 0.8 kg/m? after 12 months (p <
0.001), while systolic blood pressure did not change. The progression of
DN was determined as the rate of decline in estimated glomerular
filtration rate (eGFR). The 12-month administration of liraglutide caused a
significant decrease in proteinuria from 2.53 + 0.48 g/g creatinine to 1.47
+ 0.28 g/g creatinine (p = 0.002). The administration of liraglutide also
substantially diminished the rate of decline in eGFR from 6.6 + 1.5
mL/min/1.73 m?/year to 0.3 £ 1.9 mL/min/1.73 m?/year (p = 0.003).
Liraglutide can be used not only for reducing HbA1c and BMI, but also for
attenuating the progression of nephropathy in type 2 diabetic patients.




GLP-1 AR en insuficiencia renal

- Escasa experiencia clinica

- Similar eficacia antidiabética
- No hipoglucemias

- Mas efectos adversos gastrointestinales (gastroparesia)
- Riesgo de agudizacion (vomitos)

- Nefroproteccion (efecto antiproteinurico)



I
GLP-1 AR en insuficiencia hepatica — Ficha técnica

EXENETIDA NO es necesario un ajuste de la dosis en pacientes
con insuficiencia hepatica

LIRAGLUTIDA Experiencia clinica limitada. No se recomienda su

uso en insuficiencia hepatica leve, moderada o grave
EXENATIDA NO es necesario un ajuste de la dosis en pacientes
LAR con insuficiencia hepatica

LIXISENATIDA NO es necesario ajustar la dosis en pacientes con
insuficiencia hepatica



Exendine-4 reverses hepatic steatosis in ob/ob
mice
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GLP-1 Receptor Agonist and Non-Alcoholic Fatty Liver

Disease

Rzt Loe?, Seok-Woo Haong’, Fan-Jung Rhoe’, Won- Young Loe*
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Non-alcoholic fatty iver disease (NAFLD), one of the most common liver diseases, s cansed by the disruptson of hepatsc Iiped
homecstasts. & s asodated wath insulin redstance 2s seen in type 2 dizbetes mdlitus. Ghucgon-ie peptide-1 (GLP-1) isan -

cretan that increases insalin sensttivty and asds glucose

therapeutic approach agenst NAFLD by tncreasing fatty acd oxsdation,

metzbolism. In recent 8 vivo and e vitro studies, GLP-1 presents 2 novd

and tmproving hepatic ghacose

metabobiem. In this repart, we provide an overview of the role and mechanism of GLP-1 in relieving NAFLD.

Keywords Fatty acd oxsdatson; Glucagon-like peptsde 1; Non-alcohalic fatty bver disease

INTRODUCTION

Excess accamulation of fat in the bver 1s known as fatty liver
discase. Non-alcobolic fatty liver discase (NAFLD) is one of
the most common ver discases tn the Western hemisphere,
atfecting 20% to 30% of the adult population [ 1]. Approxtmate.
ly 10% 1o 25% patients with NAFLD an progress ©o non-ako-
halic steatohepatitss (NASH) and 10% 10 15% paticnts with
NASH develop hepatocdiular aronoma [23). In additson,
NAFLD s closdy asoctated wath metabolic syndromne, type 2
dizbetes melitus (T2DM) and crdiovascalar morbidity and
mortality. Despiie these assocated pathologies, there ts still no
spectfic treatment for NAFLD.

Glucagon.-like peptide-1 (GLP-1) s an tncoretin secreled by
L-cells tn the small intestine tn response 1o food ttake [4]. The
main roles of GLP-1 are stemulation of glacose-dependent -
sulin secretion, inhibition of postprandial glocagon release,
delxy of gastric amptying, and induction of pancreatic B-odll
proltieration [5].

Once tn crculatson, GLP-1 has a short half-bfe (1 to 2 man.

utrs) doe 1o rapsd degradatson by the ubigaticus endogenous

exuryme dipeptidyl peptidase-4 (DPP-4). To owercome s ob-
stacke, GLP-1 receplor agonists that have increased reststance

to DPP-4 (such as excnatide and braghutsde) or DPP-4 tnhibs-
tors (such as skaghptn, vildagltptn, saxaghptn, aloghptn,
and knagiiptin) have been used tn atmal and human tadies
1671.
Recent studies hawe shown that exendin-4 could tmprove
hepatic steatosts by modulatson of pid metabobem and he-
patsc insultn signaling tn obviod mice and tn human hepatocyte
[8.9]. Addisomal studies have demonstrated that treatment
with cxendin-4 and braglutide could reduce steatosts by en-
hancng autophagy. Treatment with exendin 4 and braglutide
leads to reduced endoplasmic reticakem (ER) stress-relsted
spoptosts in human hepatocytes treated with fatty acsds as well
asin mice fod 2 hgh 2 dict, sespectively [ 10]. In this review, we
present the pleotropic effocts of GLP-1 on redacing NAFLD.
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OBSERVATIONS

Liraglutide
'l'ucln.nl ina
Patient With HIV
and Uncontrolled
Insulin-Treated
Type 2 Diabetes

has improved suvival in human im-
munodeficiency virus (HIV)-infected
patients but has become asociated with
akered body fat distribution, type 2 di-
abetes, and increased cardiovascular nsk
(1). Both the protease inhibitwors and nucle-
otide reverse wanscriptase inhibitors have
been implicated (1). Managgment of HIV-
assoctated type 2 duabetes may be challeng-
ing because of severe insulin resistance,
which—in spite of the inirial use of insulin
sensigzers—often requires a high dose of
insulin, causing addinonal weight gain (1).
The g vlike pepride-1 ago-
nmlowym mdumwugli andim-
prove the cardiovascular risk profile in type
2 duabetes (2,3). Recently, exeratide use in
an HIV-assoctted type 2 dubetic case and
inarype 1 diabetic HIV patient was reporied
(4,5). Here, we report the first successful
limglutide use inan HIV patient with type
2 duabetes.
A 57-year-old man regularly visited
the outpatient dinic since 2003 btunse
ofanHIVinfection, whichwasdia

Combnmnn antiretroviral therapy

In 2005, at a weight of 105 kg,
compatible with a 15-kg weight gain in 2
years, type 2 diabetes was diagnosed. After
lifestyle consukadon, medormin (1,000
mg b.Ld) was inittated. Since ALC roseto
88%, NPH insulin was staned (November
2007). Body weight increased by 5 kg in
6 months with little glycemic improve-
ment. Insulin treatment was replaced by
glimepinde (up to 6 mgqi.d), but Al1C
remained 8.3%. He could be persuaded
10 stan insulin glargine (September 2010),
titrated 1o 60 U/day, while gimepiride
was discontinued. Unfortunately, wei
increased by 7 kg in 6 months withowt
glycemic im t. lnll:yzolzl aa
weight of 116 kg (BMI 35.1 kgim~) and
ALC 8.1%, off-label liraglutde was initiated
at 0.6 mgyday, and updraed 0 1.8 mg/day.
He consulted a dietitian and diabetes edu-
cator and was advised to lower daily insulin
dose by 10 U when seli-monitored blood
glucose was <5 mmolL. After 3 weeks of
liaglutide therapy, body weight dropped
10 110 kg, insulin dose was reduced 1o
30 Ukday, and discontnued akogether after
6 weeks. Fasiing glucose decreased from
12.310 7.0 mmolL. The patient reported
no sde-effects or hypoglycemia, mther
less fatigue and ovenall improved quality
of life. Self-monkored blood gucose var-
led hmvem 5.6-&3 mmob'l. HIV-RNA

d table. Four hs al-
ter Uraglutide inktiation, A1C decreased
10 6.8% and body welgll 10 102 kg, but
body weight rose slightly 1o 108 kg a
T months, while A1C remained 6.8%. Pre-
viously elevated liver enzymes normalized
while his lipid profile improved signifi-
cantly (total cholesterol from 5.6 10 49

in 1995. Initial treatment consisted of
zidovudine, then dual-therapy zidovu-
dine and zalcabine. From 1997-2003
he received zidovudine and lamivudine,
then tiple-therapy with efavirenz didan-
osine, and lamivudine, which was dis-
continued because of dizziness, rash,
andd son. Then, vir, tenofo-
vir, and lamivudine were given. In 2005,
because ol a progressive abdominal dt&-

i i,

was mplxcd by raliegravir, an imegng
inhibitor with a better metabolic profile.

VL, HDL chol | from 0.79 1o
1.0 mmol/1, triglycerides from 6.6 © 3.1
mmoll). Thiscase illustraes that g
like pepride-1 recepior agonists, possibly
by improving weight control, body fat
distribution, and cardiovascular markers
(3), may be a valuable 100l in the trearment
of HIV-associated type 2 disbees, whichis
characerized by central obesity, lipodys-
trophy, and insulin resigance.
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BM) Open Does a GLP-1 receptor agonist change
glucose tolerance in patients treated
with antipsychotic medications? Design
of a randomised, double-blinded,
placebo-controlled clinical trial
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Molecular signalling pathways that may exert neurop rotective

effects of GLP-1 in the central nervous system
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TERAPIAS INCRETINAS:
EFECTOS ESQUELETICOS
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GLP-1 and exendin-4 can reverse hyperlipidic-related osteopenia

HL + GLP-1 HL + GLP-1 HL + Ex-4

Figure 3 Light microscopy images showing the trabecular structure using von Kossa’s staining (A), and single (arrowheads) and double
(arrows) demeclocycline labels (B), in the lumbar vertebrae from representative normal (N) and hyperlipidemic (HL) rats, untreated or
treated with GLP-1 or Ex-4. Original magpnifications, >X400.

Nuche-Berenguer B. J Endocrinol 2011



_ Glucagon-like peptide-1 (GLP-1) and the regulation _

of human invariant natural Killer T cells: lessons
from obesity, diabetes and psoriasis
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Lixisenatida es eficaz con independencia del grado d e
funcion de las células 8

Figure 1. Mean change from baseline to endpoint in HbA,, by beta-cell

indicator quartile
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Mean change in HbA,_(%)

-1.2- C-peptide/glucose quartile 1-4 (low to high)

Mean change from baseline in
C-peptide/glucose ratio, nmolfmg 0.0014 0.0016 0.0017 0.0006

HbA, =glycated haemoglobin; Q=quartile
*n=104, 114, 105, 110 for Quartiles 1, 2, 3 and 4, respectively

Meier J. et al. Differential efficacy of lixisenatide in patients with different levels of beta-cell funtion as assessed by C-peptide/glucose ratio. EASD Congres, Spain, Barcelona 2013. Poster 896



Uso de AR GLP -1 en pacientes medicos
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glucocorticoides (efecto
postprandial)

Obesidad grave Enfermedad inflamatoria intestinal
Complicaciones asociadas a la Insuficiencia renal grave
obesidad:

- SAHOS Insuficiencia hepatica grave
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antipsicoticos)

- Gonartrosis
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