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Resumen  Dentro  del  diagnóstico  de  diabetes  tipo  2 se  incluyen  múltiples  situaciones  clínicas
y fisiopatológicas.  La diabetes  tipo  2 se  caracteriza  por  una  larga  y  cambiante  historia  natural.
Las circunstancias  y  preferencias  personales  condicionan  asimismo  la  eficacia  y  seguridad  real
de los  fármacos  empleados.  En  las  últimas  décadas  se  han  ampliado  y  mejorado  notablemente
las opciones  terapéuticas,  sin  embargo  su  eficacia  sigue  siendo  limitada  en  la  práctica  clínica.  El
objetivo  principal  de  reducción  de  las  complicaciones  macrovasculares  no está  completamente
probado. Los  efectos  adversos,  especialmente  hipoglucemia  y  aumento  de peso,  son  todavía  fre-
cuentes y  reducen  la  adhesión  al  tratamiento.  La  pérdida  constante  de reserva  insular  endógena
es el  principal  determinante  de  la  necesidad  de intensificación  del  tratamiento.  Los  tratamien-
tos actuales  no  han demostrado  mejorar  la  masa/función  de  las  células  beta  a  largo  plazo.  Es
deseable  seguir  avanzando  para  conseguir  tratamientos  farmacológicos  que  ofrezcan  solucio-
nes sostenibles  a  largo  plazo  y  adaptables  a las  circunstancias  individuales  y  preferencias  de
los pacientes  con  diabetes  mellitus.
© 2013  SEEN.  Publicado  por  Elsevier  España,  S.L.  Todos  los  derechos  reservados.
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Do  we need  new  treatments  for  type  2 diabetes?

Abstract  Diagnosis  of  type 2  diabetes  mellitus  encompasses  multiple  pathophysiological  and
clinical situations.  Type  2 diabetes  mellitus  is  characterized  by  a  long  and changing  natural
history. Personal  circumstances  and  preferences  also  condition  the  actual  effectiveness  and
safety of  drugs  used.  In  recent  decades,  modern  drugs  have markedly  expanded  and  improved
therapeutic options.  However,  their  effectiveness  remains  limited  in clinical  practice.  The  main
objective of  decreasing  macrovascular  complications  is not  fully  proven.  Adverse  events,  espe-
cially hypoglycemia  and  weight  gain,  are  still  frequent  and  decrease  treatment  adherence.  The
constant loss  of  endogenous  islet  cell  reserve  is  the  main  determinant  of  the  need  for  intensified
therapies.  Current  treatments  have  failed  to  improve  long-term  beta  cell  mass/function.  It  is
desirable to  move  forward  to  obtain  new  drugs  that  offer  solutions  sustainable  in  the  long  term.
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These  drugs  should  be able  to  fit  the  individual  circumstances  and  preferences  of  patients  with
diabetes mellitus.
©  2013  SEEN.  Published  by  Elsevier  España,  S.L.  All  rights  reserved.

Introducción

Bajo  el  nombre  de  diabetes  mellitus  (DM)  englobamos  múl-
tiples  enfermedades  caracterizadas  principalmente  por un
control  inadecuado  del metabolismo  hidrocarbonado.  Se
trata  en  su mayoría  de  enfermedades  con curso  crónico
en  las  que  la alteración  en  la  gestión  de  los  macronu-
trientes  y otros  fenómenos  asociados  (inflamación,  estado
protrombótico. . .) pueden  causar  complicaciones  en cual-
quier  órgano,  si  bien,  las  más  frecuentes  e invalidantes  son
las  vasculares.  La DM  es una  de  las  causas  de morbimortali-
dad  más  importante  y  creciente  en  el  mundo.

Esta  heterogeneidad  y complejidad  fisiopatológica  hace
impensable  un tratamiento  único  y sencillo.  Además  del
imprescindible  y  sostenido  abordaje  mediante  medidas  de
estilo  de  vida,  casi  desde  el  diagnóstico  el  tratamiento  far-
macológico  es actualmente  multifactorial.

El  tipo  de  DM  más  frecuente  es la  DM  tipo  2 (DM2),
que  podría  corresponder  a  un  90%  de  los  casos  de DM1.
Sin  embargo,  dentro  de  este  diagnóstico  es  evidente  que
se  incluyen  fenotipos  con  una  base  genética,  fisiopatología
y  comportamiento  clínicos  muy  diferentes.  Así mismo,  el
momento  de  la historia  natural  de  la  enfermedad  en el  que
se  encuentra  cada  paciente  demanda  medidas  diferentes.
Por  último,  pero  en absoluto  menos  importante,  las  carac-
terísticas  individuales  influyen  enormemente  en  la potencial
eficacia  y seguridad  de cada  opción  terapéutica.

En  las  últimas  décadas  el  tratamiento  farmacológico  de  la
DM  ha  incorporado  interesantísimas  nuevas  opciones,  tanto
como  modificaciones  de  clases  terapéuticas  ya  conocidas
(nuevas  insulinas,  sulfonilureas. .  .) como  por la aparición  de
familias  de  fármacos  con mecanismos  de  acción  nuevos.  En
esta  revisión  intentaremos  describir  objetivos  no  cubiertos
hasta  el  momento  en el  abordaje  farmacológico  de  la DM  con
la  intención  de  identificar  nuevos  retos  para  el  tratamiento
de  la  DM  en  el  futuro.

Eficacia de  los  tratamientos actuales de  la
diabetes

Eficacia antihiperglucemiante

El  tratamiento  intensivo  dirigido  a alcanzar  un  nivel
de  hemoglobina  glucosilada  A1c  (HbA1c)  inferior  al  7%
disminuye  sustancialmente  la  incidencia  de  enfermedad
microvascular  en  pacientes  con DM2.  La  eficacia  de los  tra-
tamientos  orales  para  la  DM  (medida  como  reducción  de
HbA1c)  está  en torno  al  1%  (tabla  1)3.  Si  bien  el  tratamiento
con  insulina  se ha  considerado  tradicionalmente  como de
potencia  hipoglucemiante  ilimitada,  en la práctica  clínica
es  difícil  conseguir  el  objetivo  de  HbA1c  con las  estrategias

Tabla  1 Eficacia  hipoglucemiante  de  fármacos  para  la  dia-
betes tipo  2

Fármaco  Reducción  media
de  HbA1c
esperada  (%)

Inhibidores  de alfa  glucosidasas  0,5-0,8
Metformina  1-1,5
Sulfonilureas/glinidas  1,0-1,5
Inhibidores  de DPPIV 0,7-1,0
Glitazonas  0,7-1,5
Agonistas  del  receptor  de GLP1 0,8-1,2
Insulina  1,0-2,0

HbA1c: hemoglobina glucosilada A1c; DPPIV: dipeptidil pepti-
dasa iv;  GLP1: péptido similar al glucagón tipo 1  (glucagon-like

peptide 1).
Modificada de Giugliano et al.4.

y  formulaciones  actuales.  Incluso  utilizando  estrategias
intensivas  para  el  control  de la DM2 como  el  tratamiento
con  múltiples  dosis  de  insulina  basal-bolus  se consigue  una
HbA1c  < 7% en menos  del 60%  de los  pacientes,  como  prueban
los  metaanálisis  publicados4,5.

Los  nuevos  agonistas  del  receptor  de GLP1  (GLP1ar)  pue-
den  conseguir  reducciones  de HbA1c  mayores  que  algunos
fármacos  orales  (−0.97% [intervalo  de  confianza  del 95%
−1,13  a  −0,81%])6,  especialmente  los  GLP1ar  de larga  dura-
ción  respecto  a los  inhibidores  de  DPPIV7.  Además  aportan
ventajas  asociadas  en  reducción  de peso y presión  arterial.
Pero  sigue  siendo  un  tratamiento  limitado  por la  presencia
de  efectos  indeseados  gastrointestinales,  coste  y  falta  de
experiencia  de uso a  largo  plazo.

Eficacia  en control  global de  factores  de  riesgo
cardiovascular

El  efecto  beneficioso  de la terapia  intensiva  sobre  la enfer-
medad  macrovascular  no  está completamente  probado8.
Dos  metaanálisis  de estudios  clínicos  que  evaluaron  el  tra-
tamiento  estándar  vs.  intensivo  en reducción  de  riesgo
cardiovascular  (CV)  concluyeron  que  la  terapia  intensiva
redujo  significativamente  el  riesgo  de  eventos  CV pero  no
muerte  CV o  mortalidad  por todas  las  causas9,10.

Los  datos  más  recientes  confirman  que  estamos  muy lejos
de  conseguir  los  objetivos  de control  propuestos  en  DM2.  En
2013  se publicaron  en New  England  Journal  of  Medicine  los
resultados  del  estudio  National  Health  and  Nutrition  Exami-

nation  Survey  correspondientes  al periodo  1999-201011.  Pese
a  constatar  mejoría  en  estos años, entre  el  33,4  y  el  48,7%
de  los  pacientes  no  cumplen  los  objetivos  relativos  a control
glucémico  (HbA1c),  lipídico (colesterol  LDL),  peso  y presión
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Tabla  2  Posibles  problemas  asociados  a  las  opciones  de
tratamiento farmacológico

Problemas  potenciales  Evitar  o  reconsiderar

Ganancia  de  peso  SU,  glinidas,  glitazonas,
insulina

Sintomas  Gl  Metformina,  acarbosa,
IDPPIV, GLP1ar

Hipoglucemia  SU,  glinidas,  insulina
IRC Metformina,  SU
Hepatopatía  SU,  glinidas,  glitazonas
Insuficiencia  respiratoria Metformina,  glitazonas
Insuficiencia  cardíaca Metformina,  glitazonas,

insulina

GI: gastrointestinales; GLP1ar: agonistas del receptor de GLP1;
IRC: insuficiencia renal crónica; IDPPIV: inhibidores de la dipep-
tidil peptidasa iv; SU: sulfonilureas.
Modificada de Rydén et al.13.

arterial.  En  un  trabajo con datos  de  286.791  pacientes  rea-
lizado  en  España  (estudio  Econtrol),  solo el  12,1%  de los
adultos  con  DM2  alcanzan  los objetivos  de  HbA1c  < 7%,  coles-
terol  LDL  <100  mg/dL  y  presión  arterial  <  130/80  mmHg12.

Efectos  adversos  asociados a los tratamientos
actuales

Los tratamientos  empleados  para  la DM2  se asocian  con  efec-
tos  adversos  frecuentes  y,  en  algún  caso,  potencialmente
graves  (tabla  2). Los  más  habituales  con  las  terapias  clásicas
son  la  hipoglucemia  y  el  aumento  de  peso.

Tratamientos  antihiperglucemiantes  y aumento  de
peso

La intensificación  del  tratamiento  en DM2  (fundamental-
mente  con  el  objetivo  de  reducción  de  riesgo  CV)  se  ha
asociado  con  aumento  de  peso  con los  tratamientos  emplea-
dos  hasta  el momento.  Un  interesante  análisis  post  hoc  del
estudio  Action  to  Control  Cardiovascular  Risk  in Diabetes

describe  el  incremento  de  peso  observado  en  el  brazo  de
tratamiento  intensivo  (+3  kg)  y convencional  (+0,3)  y señala
los  posibles  factores  asociados14.  Si bien concluye  que  el  tra-
tamiento  farmacológico  solo  sería  responsable  del  15%  del
incremento  de  peso, los  datos  crudos  señalan  importantes
diferencias  según  los  tratamientos  empleados:  los  pacientes
en  tratamiento  intensivo  que  no  usaron  insulina  ni tiazolidin-
dionas  redujeron  su  peso  2,9 kg,  sin  embargo  los  pacientes
en  este  mismo  grupo  que  usaron  ambos tratamientos  lo
aumentaron  entre  4,6  y 5,3  kg.

La  presencia  de DM  se  asocia  con una  reducción  en  la
esperanza  de  vida  que  se había  cifrado  en  10  años  para  per-
sonas  diagnosticadas  en la  edad  media  de  la vida15.  Algunos
datos  epidemiológicos  sugieren  que  la tasa  de  morbimor-
talidad  en  personas  con DM  de  países  desarrollados  se  ha
reducido  claramente.  El National  Health  Interview  Surveys

analiza  cada  año datos  de  107.000  ciudadanos  norteameri-
canos  no  institucionalizados.  En  un estudio  publicado  por
Gregg  et  al.  se utilizaron  datos  procedentes  del Natio-

nal  Health  Interview  Surveys  correspondientes  a  242.383
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Figura  1  Tendencias  en  las  tasas  de  mortalidad  total y  car-
diovascular  (CV)  e  índice  de  masa  corporal  (IMC)  entre  adultos
estadounidenses  (n=242.383)  con  (DM)  y  sin  diabetes  (sin  DM)
entre  1997  y  2004.
Fuente:  Gregg  et  al.16.

adultos  de ≥  18  años de  las  encuestas  de 1997---2004,  con
un  seguimiento  de su  estatus  vital  hasta  diciembre  de 2006
(10  años)16.  En  un análisis  ajustado  para  múltiples  variables,
la  mortalidad  de causa CV  se  redujo  un  40%  y  la  mortalidad
de  cualquier  causa  un  23%  desde  1997  a 2004  en  personas
con  DM. Este  estudio  vuelve  a confirmar,  sin  embargo,  nues-
tra  dificultad  en  la  reducción  de la obesidad,  pues  en  ese
mismo  periodo  el  índice  de  masa  corporal  en personas  con
DM  aumentó  de  29,8  a 31,0  kg/m2 (fig.  1).

Los  estudios  epidemiológicos  muestran  claramente  un
constante  aumento  de peso  en  la  población  con DM2.  Esta
tendencia  secular  parece  haberse  reducido  gracias  a  la
incorporación  reciente  de nuevos  tratamientos  incretin-
miméticos:  inhibidores  de  DPPIV  y GLP1ar.  Morgan  et  al.
revisaron  datos  obtenidos  en  350 centros  de atención  pri-
maria  en  Reino  Unido,  correspondientes  a  10  millones  de
pacientes,  de los cuales  184.474  con  DM  (2010),  en el
periodo  comprendido  entre  1995  y  201017.  Como  puede  verse
en la  figura  2,  el  uso de estos  fármacos  parece  estar impli-
cado  en  una  tendencia  menor  al aumento  de peso  en  estos
pacientes.  Otras  opciones  en  el  futuro  (inhibidores  de la
proteína cotransportadora  de  sodio-glucosa  tipo 2, etc.)
deberían  intentar  invertirla.

Tratamientos  antihiperglucemiantes  e
hipoglucemia

Posiblemente  el  efecto  adverso  más  limitante  en  el  uso
de  fármacos  para  la  DM  es la hipoglucemia.  Supone una
importante  causa  de falta  de  adhesión  y, posiblemente,
incrementa  la  mortalidad,  el  riesgo  CV y  de  ingreso
hospitalario18,19. En  un reciente  estudio  se revisaron  los
fármacos  o  clases  terapéuticas  asociados  con ingresos  hos-
pitalarios  urgentes  en  personas  mayores  de  65  años20.  Las
insulinas  y  los agentes  antidiabéticos  orales  se situaron
en  segundo  y  cuarto  lugar respectivamente  en frecuencia
de  estos  ingresos.  Los  tratamientos  de tipo endocrinoló-
gico  supusieron  el  42,1%  de  todos  los  ingresos  urgentes  en
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Figura  2  Tendencias  seculares  en  el cambio  de  peso en  personas  con  DM2  (A)  e  impacto  de  tratamientos  antihiperglucemiantes
alternativos  (B).  IDPPIV:inhibidores  de  dipeptidil  peptidasa  IV;  GLP1ar:  agonistas  del  receptor  del  péptido  similar  al  glucagón  tipo
1); SUs:  sulfonilureas.Fuentes:  Modificado  de  Morgan  C et  al.17.

esta población,  y en el  94,6%  de  ellos  el  motivo  fue  la
hipoglucemia20.

El  riesgo  de  hipoglucemia  es muy diferente  según  el
tratamiento  empleado  y  sus  combinaciones  (fig. 3)21.  Es

4,57 (2,11. 11,45)

7,50 (2,12. 41,52)

0,56 (0,19. 1,69)

0,42 (0,01. 9,00)

0,63 (0,26. 1,71)

0,89 (0,22. 3,96)

0,1 0,2 0,5 1 2 5 10

Riesgo relativo (95% intervalo de confianza)

SUs

Glinidas

TZDs

IAGs

iDPPIV

GLP1ar

Placebo

Figura  3  Riesgo  de  hipoglucemia  asociado  a  diferentes  trata-
mientos  para  la  diabetes  tipo 2  añadidos  a  metformina.  IAGs:
inhibidores  de  alfa  glucosidasas;  iDPPIV:  Inhibidores  de dipep-
tidil peptidasa  IV;  GLP1ar:  agonistas  del  receptor  del  péptido
similar  al  glucagón  tipo  1;  SUs:  sulfonilureas;  TZDs:  tiazolidin-
dionas.
Fuente  Phung  et  al.21.

menor  con los  tratamientos  más  recientes  (incretinmi-
méticos,  inhibidores  de  la  proteína  cotransportadora  de
sodio-glucosa  tipo  2. .  .) y  es  esperable  que  en el  futuro  sigan
desarrollándose  moléculas  que  minimicen  esta  importante
complicación  aguda.

Otros efectos  adversos

Todos  los  tratamientos  actuales  se asocian  con potenciales
efectos  adversos  (tabla  2).  Si bien  no  son mayoritariamente
graves,  sí  son  frecuentes  y  responsables  de  una  considerable
tasa  de abandonos.

Tomemos  como ejemplo  el  fármaco  actualmente  de pri-
mera  elección,  la metformina.  La tasa  de  pacientes  con
efectos  adversos  gastrointestinales  publicada  varía  enorme-
mente  (5-50%)22.  En  la  práctica  clínica  el  abandono  de  este
tratamiento  es más  frecuente  de lo  que  se  describe  aca-
démicamente.  A este  porcentaje  hay que  sumar  aquellos
que  presentan  contraindicaciones  para  su  uso.  En  muchos  de
estos  pacientes  el  uso de  glitazonas  tampoco  se  considera
oportuno  por  sus  propias  limitaciones  y efectos  secundarios,
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lo  que  nos  deja  un nicho  importante  de  pacientes  sin  ningún
tratamiento  insulinosensibilizador  específico.

Sostenibilidad de  la eficacia a largo  plazo:
preservación de  la  célula  beta

La  pérdida  de  la secreción  adecuada  de  insulina  es  el  fenó-
meno  fisiopatológico  clave  en el  comienzo  y desarrollo  de  la
DM23.  En  las  personas  con  DM2  incluye  alteraciones  cualita-
tivas  (pérdida  de  la primera  fase  de  secreción  en respuesta
a  la  ingesta,  pérdida  de  pulsatilidad  normal.  .  .)  y  cuan-
titativas  (reducción  de  masa  celular  beta/reserva  insular
endógena)24.  La disminución  de  la  reserva  insular  endógena
marca  la  progresión  en la  historia  natural  de  la  DM2  y la
constante  necesidad  de  incrementar  el  tratamiento  farma-
cológico  hasta  la  introducción  del tratamiento  con insulina
exógena25.  La duración  del  efecto  de  los fármacos  no  insu-
línicos  actuales  está limitada  por la pérdida  de  masa  y
funcionalidad  de  la  célula  beta  pancreática26.  La mejoría
en  el  control  glucémico  supone  en  sí  misma  un  alivio  para  el
normal  funcionamiento  de  la masa  celular  beta  remanente,
pero  este  efecto  es transitorio27.  Varias  clases  farmacológi-
cas  (glitazonas,  incretinmiméticos)  han  mostrado  resultados
in  vitro  que  indican  mejoría  en la  masa/función  celular
beta28,29. Esto  no  se  ha traducido  hasta  ahora en  prue-
bas  de  una  sostenibilidad  de  su eficacia  en el  largo  plazo
(más  de  3-5  años)  en uso  clínico  en humanos  como  demanda
una  enfermedad  crónica  como  la  DM2.

Objetivos no contemplados con los
tratamientos actuales

Otras  caras  del  complejo  prisma  de  la  DM  e  insulinorresisten-
cia  no  son  específicamente  abordadas  por los  tratamientos
actuales.

Inflamación/estrés  oxidativo

Existe  una  relación  bidireccional  entre  inflamación  e
insulinorresistencia-DM2.  Posiblemente  un  estado  proinfla-
matorio  esté  implicado  en  el  origen  de  la DM2  y,  también,  la
DM2  genera  inflamación30,31.  Parte  del  riesgo  CV  asociado
a  la  DM2  puede  estar causado  por la inflamación/estrés
oxidativo32.  También  la  secreción  de  insulina  por la célula
beta  puede  verse  amenazada  por  mecanismos  inflamato-
rios  que  median  en los  conocidos  fenómenos  de  gluco y
lipotoxicidad27.  Algunos  fármacos  en  desarrollo  actúan espe-
cíficamente  sobre  estas  dianas  y  podrían  aportar  beneficios
adicionales  a  los puramente  antihiperglucemiantes33.

Estado  protrombótico

La  DM2  genera  un estado  protrombótico  que aumenta  el
riesgo  de  eventos  CV  isquémicos34; uno  de  ellos  es  el  acci-
dente  cerebrovascular.  Con el  tratamiento  hipoglucemiante
el  riesgo  de ictus  se  modifica  comparativamente  menos  que
otros  eventos  CV mayores  como  el  infarto  de  miocardio35,36.
En  general,  este  estado  protrombótico  no  controlado  por  las
terapias  antidiabéticas  actuales  puede  contribuir  al  relativo
fracaso  en  la  reducción  de  complicaciones  macrovasculares.

Tratamiento individualizado

Pese  a  que  el  consenso  de tratamiento  de la DM2 más  utili-
zado  (ADA-EASD  2012)37 tiene como  uno de sus  principales
objetivos  estimular  un  tratamiento  individualizado,  muchos
profesionales  aplican  rígidos  algoritmos  de  tratamiento  far-
macológico.

Actualmente  es  necesario  un  periodo  de  tratamiento
largo  para  demostrar  la  ineficacia/intolerancia  de los  fár-
macos.  Avances  en  farmacogenómica  y  otros  datos  clínicos
deberían  permitir  preseleccionar  de  forma  individualizada
los  fármacos  a  usar.

Un  tratamiento  farmacológico  ideal  debería  permitir
seleccionar  fármacos:

•  con  acciones  orientadas  a las  alteraciones  fisiopatológicas
concretas  presentes  en  ese  individuo  en  cada  momento  de
su historia  natural,

•  cuya  posología  y modo  de acción  se adapten  a  las  prefe-
rencias  y estilo  de vida  del  paciente,

•  que  previsiblemente  tengan  un cociente  beneficio/riesgo
alto  determinado  por  el  perfil  clínico  y genético  de  cada
paciente.

Mensajes  finales

En  las  últimas  décadas  se han  producido  avances  enormes  en
el  tratamiento  de la  DM2.  Se han  reducido  las  complica-
ciones  asociadas  y mejorado  la esperanza  de vida  de  las
personas  con DM2.  Sin  embargo,  en  una  enfermedad  de  alta  y
creciente  prevalencia  siguen  existiendo  limitaciones  impor-
tantes  en  la  eficacia  y seguridad  de las  opciones  actuales.
Muchas  alteraciones  fisiopatológicas  subyacen  en  la  DM2  y
presenta  múltiples  formas  clínicas  que  no  siempre  pueden
ser  adecuadamente  abordadas  con  la  farmacopea  actual.
Es  deseable  seguir  avanzando  para  conseguir  tratamientos
farmacológicos  que  ofrezcan  soluciones  sostenibles  a largo
plazo  y adaptables  a  las  circunstancias  y  preferencias  indi-
viduales  de los  pacientes  con  DM.

Conflicto  de  intereses

F.  Gomez-Peralta.  Investigador:  L,  SA, NN,  B;  ponente/
consultor:  L,  N, NN,  AZ,  BMS,  E,  MSD, GSK.

C.  Abreu  Padín.  Investigador:  L, SA,  NN,  B;  ponente/
consultor:  A,  L,  N, NN,  AZ,  BMS,  E,  MSD.

Laboratorios:  AZ: Astra-Zeneca;  B:  Boehringer  Ingelheim;
BMS:  Bristol-Myers  Squibb;  E:  Esteve;  GSK:  Glaxo  Smith
Kline;  L:  Lilly;  MSD: MSD;  N:  Novartis;  NN:  Novo Nordisk;
SA: Sanofi-Aventis.

Bibliografía

1. American Diabetes Association. Diagnosis and classification of
diabetes mellitus. Diabetes Care. 2013;36 Suppl 1:S67---74.

2. Intensive blood- glucose control with sulphonylureas or
insulin compared with conventional treatment and risk of
complications in patients with type 2 diabetes (UKPDS 33).
UK Prospective Diabetes Study (UKPDS) Group. Lancet.
1998;352:837---53.

3. Giugliano D,  Standl E, Vilsbøll T, Betteridge J, Bonadonna R,
Campbell IW, et  al. Is the current therapeutic armamentarium

http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0005
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0010
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015


328  F. Gomez-Peralta,  C.  Abreu  Padín

in diabetes enough to control the epidemic and its conse-
quences? What are the current shortcomings? Acta Diabetol.
2009;46:173---81.

4. Giugliano D,  Maiorino MI, Bellastella G, Chiodini P, Esposito K.
Treatment regimens with insulin analogues and haemoglobin
A1c target of <7% in type 2 diabetes: A systematic review. Dia-
betes Res Clin Pract. 2011;92:1---10.

5. Pontiroli AE, Miele L,  Morabito A. Metabolic control and risk of
hypoglycaemia during the first year of  intensive insulin treat-
ment in type 2  diabetes: Systematic review and meta-analysis.
Diabetes Obes Metab. 2012;14:433---46.

6. Amori RE, Lau J, Pittas AG. Efficacy and safety of incretin the-
rapy in  type 2 diabetes: Systematic review and meta-analysis.
JAMA. 2007;298:194---206.

7. Deacon CF,  Mannucci E, Ahrén B. Glycaemic efficacy of
glucagon-like peptide-1 receptor agonists and dipeptidyl
peptidase-4 inhibitors as add-on therapy to metformin in sub-
jects with type 2 diabetes-a review and metaanalysis. Diabetes
Obes Metab. 2012;14:762---7.

8. Skyler JS, Bergenstal R, Bonow RO, American Diabetes Asso-
ciation; American College of Cardiology Foundation; American
Heart Association. Intensive glycemic control and the preven-
tion of cardiovascular events: implications of the ACCORD,
ADVANCE, and VA  diabetes trials: A position statement of the
American Diabetes Association and a scientific statement of the
American College of  Cardiology Foundation and the American
Heart Association. Diabetes Care. 2009;32:187---92.

9. Ray KK, Seshasai SR, Wijesuriya S, Sivakumaran R,  Nethercott S,
Presiss D, et  al. Effect of intensive control of  glucose on
cardiovascular outcomes and death in patients with diabe-
tes mellitus: A meta-analysis of  randomised controlled trials.
Lancet. 2009;373:1765---72.

10. Kelly TN, Bazzano LA, Fonseca VA, Thethi TK, Reynolds K,  He J.
Systematic review: Glucose control and cardiovascular disease
in type 2 diabetes. Ann Intern Med. 2009;151:394---403.

11. Ali MK, Bullard KM, Saaddine JB, Cowie CC, Imperatore G,
Gregg EW. Achievement of  goals in U. S. diabetes care,
1999-2010. N  Engl J  Med. 2013;368:1613---24.

12. Vinagre I,  Mata-Cases M, Hermosilla E, Morros R, Fina F,
Rosell M, et al. Control of  glycemia and cardiovascular risk fac-
tors in patients with type 2  diabetes in primary care in Catalonia
(Spain). Diabetes Care. 2012;35:774---9.

13. Rydén L, Standl E, Bartnik M, van den Berghe G, Betteridge J,
de Boer MJ, et al., Task Force on Diabetes and Cardiovascular
Diseases of the European Society of Cardiology (ESC); Euro-
pean Association for the Study of  Diabetes (EASD). Guidelines
on diabetes, pre-diabetes, and cardiovascular diseases: execu-
tive summary. The Task Force on Diabetes and Cardiovascular
Diseases of the European Society of Cardiology (ESC) and of
the European Association for the Study of Diabetes (EASD). Eur
Heart J. 2007;28:88---136.

14. Fonseca V,  McDuffie R,  Calles J, Cohen RM, Feeney P, Feinglos M,
et al., ACCORD Study Group. Determinants of  weight gain in the
action to control cardiovascular risk in diabetes trial. Diabetes
Care. 2013;36:2162---8.

15. Narayan KM, Boyle JP, Thompson TJ, Sorensen SW,
Williamson DF. Lifetime risk for diabetes mellitus in the
United States. JAMA. 2003;290:1884---90.

16. Gregg EW, Cheng YJ, Saydah S, Cowie C, Garfield S, Geiss L,
et al. Trends in death rates among U. S.  adults with and without
diabetes between 1997 and 2006: Findings from the National
Health Interview Survey. Diabetes Care. 2012;35:1252---7.

17. Morgan CL, Jenkins-Jones S, Evans M,  Barnett AH, Poole CD,
Currie CJ. Weight change in people with type 2 diabetes: Secular
trends and the impact of alternative antihyperglycaemic drugs.
Diabetes Obes Metab. 2012;14:424---32.

18. Davis S, Alonso MD. Hypoglycaemia as a barrier to glycemic
control. J Diabetes Complications. 2004;18:60---8.

19. Hsu PF,  Sung SH, Cheng HM, Yeh JS, Liu WL, Chan  WL,
et al. Association of clinical symptomatic hypoglycemia with
cardiovascular events and total mortality in type 2 diabe-
tes: A nationwide population-based study. Diabetes Care.
2013;36:894---900.

20. Budnitz DS, Lovegrove MC, Shehab N, Richards CL. Emergency
hospitalizations for adverse drug events in older Americans.
N  Engl J Med. 2011;365:2002---12, 24.

21. Phung OJ, Scholle JM, Talwar M,  Coleman CI. Effect of  noninsulin
antidiabetic drugs added to metformin therapy on  glycemic con-
trol, weight gain, and hypoglycemia in type 2 diabetes. JAMA.
2010;303:1410---8.

22. Goodarzi MO, Bryer-Ash M.  Metformin revisited: Re-evaluation
of its properties and role in the pharmacopoeia of modern anti-
diabetic agents. Diabetes Obes Metab. 2005;7:654---65.

23. Prentki M, Nolan CJ.  Islet beta cell failure in type 2 diabetes. J
Clin Invest. 2006;116:1802---12.

24. Weir GC, Bonner-Weir S. Five stages of evolving beta-cell dys-
function during progression to diabetes. Diabetes. 2004;53
Suppl 3:S16---21.

25. Wright A, Burden AC, Paisey RB, Cull CA, Holman RR, U.K.
Prospective Diabetes Study Group. Sulfonylurea inadequacy:
Efficacy of addition of  insulin over 6 years in patients with type 2
diabetes in the U.K. Prospective Diabetes Study (UKPDS 57).
Diabetes Care. 2002;25:330---6.

26. Holman RR. Assessing the potential for alpha-glucosidase inhi-
bitors in prediabetic states. Diabetes Res Clin Pract. 1998;40
Suppl:S21---5.

27. Poitout V, Robertson RP. Minireview: Secondary beta-cell failure
in type 2  diabetes–a convergence of  glucotoxicity and lipotoxi-
city. Endocrinology. 2002;143:339---42.

28. Decker M,  Hofflich H, Elias AN. Thiazolidinediones and the
preservation of beta-cell function, cellular proliferation and
apoptosis. Diabetes Obes Metab. 2008;10:617---25.

29. Del Prato S, Bianchi C, Marchetti P. Beta-cell function
and anti-diabetic pharmacotherapy. Diabetes Metab Res Rev.
2007;23:518---27.

30. Bertoni AG, Burke GL, Owusu JA, Carnethon MR, Vaidya D,
Barr RG, et al. Inflammation and the incidence of  type 2  diabe-
tes: The Multi-Ethnic Study of Atherosclerosis (MESA). Diabetes
Care. 2010;33:804---10.

31. Phillips CM,  Perry IJ. Does inflammation determine metabolic
health status in obese and nonobese adults? J  Clin Endocrinol
Metab. 2013;98:E1610---9.

32. Stern MP. Do non-insulin-dependent diabetes mellitus and
cardiovascular disease share common antecedents? Ann
Intern Med. 1996;124 1 Pt 2:110---6.

33. Cavelti-Weder C, Babians-Brunner A, Keller C, Stahel MA,
Kurz-Levin M, Zayed H, et  al. Effects of  gevokizumab on gly-
cemia and inflammatory markers in type 2 diabetes. Diabetes
Care. 2012;35:1654---62.

34. Biondi-Zoccai GG, Abbate A, Liuzzo G,  Biasucci LM.  Athe-
rothrombosis, inflammation, and diabetes. J Am Coll Cardiol.
2003;41:1071---7.

35. Stratton IM, Cull CA, Adler AI, Matthews DR, Neil HA, Holman
RR. Additive effects of  glycaemia and blood pressure exposure
on risk of complications in type 2 diabetes: A prospective obser-
vational study (UKPDS 75). Diabetologia. 2006;49:1761---9.

36. Turnbull FM, Abraira C, Anderson RJ, Byington RP, Chalmers JP,
Duckworth WC, et  al., Control Group. Intensive glucose control
and macrovascular outcomes in type 2 diabetes. Diabetologia.
2009;52:2288---98.

37. Inzucchi SE, Bergenstal RM, Buse JB,  Diamant M,  Ferrannini E,
Nauck M, et  al. Management of hyperglycaemia in type 2
diabetes: A patient-centered approach. Position statement of
the American Diabetes Association (ADA) and the European
Association for the Study of  Diabetes (EASD). Diabetologia.
2012;55:1577---96.

http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0015
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0020
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0025
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0030
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0035
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0040
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0045
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0050
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0055
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0060
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0065
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0070
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0075
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0080
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0085
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0090
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0095
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0100
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0105
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0110
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0115
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0120
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0125
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0130
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0135
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0140
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0145
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0150
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0155
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0160
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0165
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0170
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0175
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0180
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185
http://refhub.elsevier.com/S1575-0922(13)00339-2/sbref0185

	¿Necesitamos nuevos tratamientos para la diabetes tipo 2?
	Introducción
	Eficacia de los tratamientos actuales de la diabetes
	Eficacia antihiperglucemiante
	Eficacia en control global de factores de riesgo cardiovascular

	Efectos adversos asociados a los tratamientos actuales
	Tratamientos antihiperglucemiantes y aumento de peso
	Tratamientos antihiperglucemiantes e hipoglucemia
	Otros efectos adversos

	Sostenibilidad de la eficacia a largo plazo: preservación de la célula beta
	Objetivos no contemplados con los tratamientos actuales
	Inflamación/estrés oxidativo
	Estado protrombótico

	Tratamiento individualizado
	Mensajes finales
	Conflicto de intereses
	Bibliografía


