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HOW	  CAN	  WE	  INCREASE	  INCRETIN	  
EFFECTS	  IN	  TYPE	  2	  DIABETICS?	  	  
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Glucose dependent 

é  Insulin  
from beta cells 

(GLP-1 and GIP) 

Adapted from Brubaker PL, Drucker DJ Endocrinology 2004;145:2653–2659; Zander M et al Lancet 2002;359:824–830; Ahrén B 
Curr Diab Rep 2003;3:365–372; Buse JB et al. In Williams Textbook of Endocrinology. 10th ed. Philadelphia, Saunders, 
2003:1427–1483. 

 
Hyperglycemia 
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DPP-‐4	  inhibitors	  

•  Oral	  agents:	  sitaglip2n,	  vildaglip2n,	  
saxaglip2n,	  linaglip2n,	  aloglip2n	  

•  Very	  well	  tolerated	  
•  No	  effects	  in	  body	  weight	  

www.EndoDrChen.com	  

CI=Confidence interval.  

*Comparado con el placebo. †Ajuste de los cuadrados mínimos según el estado de la terapia 
antihiperglucémica previa y el valor basal. ‡Diferencia respecto al placebo. §Número combinado de 
pacientes tratados con JANUVIA o un placebo. ||P<0.001 total y para las interacciones del tratamiento 
por subgrupo. 

1. Raz I et al. Diabetologia. 2006;49:2564-2571. 
2. Aschner P et al. Diabetes Care. 2006;29:2632-2637. 

Sitagliptin: reduction in Hba1c in 
monotherapy 
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GLP-‐1	  ANALOGUES	  
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Exena2de	  

•  First	  commercially	  available	  agent	  
•  53%	  analogy	  with	  human	  GLP-‐1	  	  
•  T	  ½	  2.5	  horas	  
•  BID	  SC	  administra2on	  

www.EndoDrChen.com	  
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Exena2de	  	  3	  años	  

Klonoff	  DC.	  Curr	  Med	  Res	  Opin.	  2008;24:275-‐286	  
www.EndoDrChen.com	  

Exena2de	  

•  Formulación	  semanal:	  	  
– Acoplado	  a	  matriz	  de	  poli-‐(D,L-‐lac2de-‐co-‐
glicolyde)	  PLG	  que	  se	  va	  degradando	  lentamente	  

– Mejor	  control	  glicémico	  
– Reducciones	  similares	  en	  peso	  
– Sin	  mayor	  riesgo	  de	  hipoglicemia	  

Garber	  A.	  Exp	  Opin	  Invest	  Drugs.	  2012;21(1):45	  
www.EndoDrChen.com	  
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Exenatida Glargina 

Pretreatment 52 week treatment 4 weeks washout 

12 Bunck, et al. Diabetes Care 2009; 32:762-768  
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Liraglu2de	  

•  97%	  homology	  to	  human	  GLP-‐1	  
•  Chemical	  structure	  with	  a	  faly	  acid	  which	  
increases	  its	  half	  life	  

Garber	  A.	  Exp	  Opin	  Invest	  Drugs.	  2012;21(1):45	  
www.EndoDrChen.com	  

Estudio 1860 (liraglutida vs sitagliptina) 
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Evalua7on	  to	  week	  26:	  Mean	  weekly	  HbA1c	  
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Estudio 1860 (liraglutida vs sitagliptina) 
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DURATION-‐6	  

•  Exena2de	  weekly	  vs	  liraglu2de	  
•  Hba1c	  

–  -‐1.48%	  liraglu2de	  
–  -‐1.26%	  exena2de	  

•  Greater	  weight	  loss	  with	  liraglu2de	  (-‐3.6	  vs	  
-‐2.7	  kg)	  

Buse	  JB.	  EASD	  2011.	  Abstract	  75.	  	  www.EndoDrChen.com	  

DURATION-‐6	  

•  Higher	  incidence	  of	  subcutaneous	  nodules	  
with	  exena2de	  weekly	  (10%)	  compared	  to	  
liraglu2de	  (1%)	  

Garber	  A.	  Exp	  Opin	  Invest	  Drugs.	  2012;21(1):45	  
www.EndoDrChen.com	  

Reduc2on	  in	  Hba1c	  with	  liraglu2de	  

Significativo *vs. el comparador; #Cambio en HbA1c a partir del valor basal en la población global (LEAD 4,5) 
agregado al fallar la dieta y ejercicio (LEAD 3); o agregado a monoterapia previa con hipoglucemiantes orales 
(LEAD 2,1). 

Marre et al. Diabetes 2008;57(Suppl. 1):A4 (LEAD 1); Nauck et al, Diabetes Care, published online 10.23 37/
dc08-1355 (LEAD 2); Garber et al, The Lancet, early online publication, 25 Sept 2008 (LEAD 3); Zinman et al. 
Diabetologia 2008;51(Suppl. 1): Poster 898 (LEAD 4); Russell-Jones et al. Diabetes 2008;57(Suppl. 1):A159 
(LEAD 5). 18 
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DMT2	  en	  meRormina	  y	  glimepirida	  –	  estudio	  de	  26	  semanas	  (n=581)	  
Basal:	  A1C	  (8.2-‐8.3%),	  IMC	  (30-‐31),	  duración	  de	  la	  DM	  (9-‐10	  años)	  

Se	  inició	  glargina	  con	  8-‐13	  unidades	  a	  la	  hora	  de	  acostarse	  y	  se	  ajustó	  a	  GPA	  <	  100	  mg/dl	  (al	  
final	  del	  estudio	  la	  dosis	  era	  ~	  24	  unidades/día)	  
Se	  inició	  liraglu2da	  a	  0.6	  mg	  QD	  y	  se	  ajustó	  a	  1.8	  mg	  QD	  (o	  dosis	  máxima	  tolerada)	  

Liraglu2da	  redujo	  la	  A1c	  más	  que	  la	  insulina	  
glargina	  con	  una	  diferencia	  de	  peso	  significa2va	  

Russell-Jones, et al. Diabetologia 2009; 52: 2046-2055 www.EndoDrChen.com	  

OTHER	  FUNCTIONS:	  
NEUROPROTECTION	  AND	  
CARDIOVASCULAR	  

www.EndoDrChen.com	  

Metanalisis:	  systolic	  blood	  pressure	  

Vilsbol	  T.	  BMJ.	  2012:344	  	  
www.EndoDrChen.com	  
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Mechanisms	  

•  Natriure2c	  effect	  
•  Central	  effects	  modula2ng	  cathecolamines	  in	  
the	  area	  postrema	  

•  Direct	  vascular	  effects	  

Burgmaier	  M.	  Diabe2c	  Medicine.	  2012.	  	  
www.EndoDrChen.com	  

Metanalisis:	  total	  cholesterol	  

Vilsbol	  T.	  BMJ.	  2012:344	  	  
www.EndoDrChen.com	  

Metanalisis:	  effects	  in	  ALT	  

Vilsbol	  T.	  BMJ.	  2012:344	  	  
www.EndoDrChen.com	  
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Metanalisis:	  changes	  in	  body	  weight	  

Vilsbol	  T.	  BMJ.	  2012:344	  	  
www.EndoDrChen.com	  

Other	  risk	  factors	  modula2on	  

•  Inhibi2on	  of	  linfocitary	  chemotaxis	  
•  Reduc2on	  in	  monocytes	  adhesion	  
•  Reduc2on	  in	  plaque	  inflamma2on	  
•  Reduc2on	  in	  hsCRP	  and	  PAI-‐1	  
•  Improvement	  of	  endothelial	  dysfunc2on	  

Burgmaier	  M.	  Diabe2c	  Medicine.	  2012.	  	  
www.EndoDrChen.com	  

Neurogenesis	  

•  There	  is	  a	  correla2on	  between	  Alzheimmer	  
disease	  and	  T2DM	  

•  Neurons	  express	  GLP-‐1	  receptors	  
•  In	  animal	  models,	  liraglu2de	  reduce	  amyloid	  
plaque	  forma2on	  in	  the	  brain	  

Hunter	  K.	  BMN	  Neuroscience.	  2012;12:33	  
www.EndoDrChen.com	  
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Hunter	  K.	  BMN	  Neuroscience.	  2012;12:33	  
www.EndoDrChen.com	  

Hunter	  K.	  BMN	  Neuroscience.	  2012;12:33	  
www.EndoDrChen.com	  

ARE	  ALL	  GLP-‐1	  RECEPTOR	  
AGONISTS	  THE	  SAME?	  	  

www.EndoDrChen.com	  
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An2bodies	  

Buse	  JB.	  J	  Clin	  Endocrinol	  Metab.	  2011;96:1695	  
www.EndoDrChen.com	  

Ac	  an2exena2de	  –	  reduc2on	  in	  Hba1c	  

Buse	  JB.	  J	  Clin	  Endocrinol	  Metab.	  2011;96:1695	  
www.EndoDrChen.com	  



23/12/12	  

12	  

Ac	  an2liraglu2de	  –	  reduc2on	  in	  Hba1c	  

Buse	  JB.	  J	  Clin	  Endocrinol	  Metab.	  2011;96:1695	  
www.EndoDrChen.com	  

Ac	  an2liraglu2de	  

Buse	  JB.	  J	  Clin	  Endocrinol	  Metab.	  2011;96:1695	  
www.EndoDrChen.com	  

Ac	  an2	  exena2de	  

Buse	  JB.	  J	  Clin	  Endocrinol	  Metab.	  2011;96:1695	  
www.EndoDrChen.com	  
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Glucose	  profile	  

Buse	  JB.	  Lancet.	  2009;374:39	  
www.EndoDrChen.com	  

ADVERSE	  EVENTS	  

www.EndoDrChen.com	  

Nauseas	  incidence	  

Buse	  JB.	  Lancet.	  2009;374:39	  
www.EndoDrChen.com	  
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Nauseas in the long term 
follow up 

•  Ningún sujeto del período de extensión abandonó debido a náuseas 

Proporción de sujetos con náuseas por semana y tratamiento – población de 
seguridad 
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Fonseca	  VA.	  Diabetes	  Care.	  2012;35:1225	  
www.EndoDrChen.com	  

Acute pancreatitis incidence:  
Type 2 diabetics vs non diabetics 
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Safety	  

•  Pancrea22s	  
– 90%	  have	  risk	  factors	  

•  There	  is	  a	  safety	  alert	  for	  exena2de	  and	  
sitaglip2na	  

Montanya	  E.	  	  Expert	  Opin	  Pharmacother.	  2012;13:1451	  
www.EndoDrChen.com	  

Liraglutida Active comparator 

Safety analysis setd (n) 7653 1979 

Total exposure (years) 5747.8  1536.1  

Acute pancreatitis events 10 1 

Incidence of acute pancreatitis* 1.7 0.7 

Chornic pancreatitis events 3 0 

Incidence of chronic 
pancreatitis* 0.5 NA 

*number of cases / 1000 patient years of exposure 

Incidence of pancreatitis in studies with liraglutide that 
have ended by February 28 2011 

Includes 1 event reported in the obesity development studies 

In a diabetic population with an incidence of 1.5-4.5/1000 PYE, 9-26 cases of 
acute pancreatitis would be expected in the liraglutide group and 2-7 cases in 

the comparator group 

www.EndoDrChen.com	  

Liraglutida and medullary thyroid cancer 
 

Rodents Humans 

In rodents, c cell  
density is >45  

higher than in humans 

Rodents have more GLP-1  
receptors in the  
cellular surface  

(1600–13,000/C-cell).  
In humans, GLP-1  

receptors are  
rarely detectable 
(0–105/C-cell) 

C cell 

GLP-1 receptors 

C cell 

GLP-1 receptor 

Bjerre Knudsen et al. Endocrinology 2010;151:1473–86 
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DPP-‐4	  INHIBITORS	  AND	  GLP-‐1	  
RECEPTOR	  AGONISTS	  COMPARISON	  

www.EndoDrChen.com	  

Characteristic DPP-4 inhibitors GLP-1 agonists 

Administration 
route 

Oral Parenteral 

Effect in weight Neutral Reduction 

Adverse events Well tolerated in 
general 

Nauseas, anorexia 

Dosing OD-bid OD-bid-weekly 

Extra pancreatic 
effects 

No Yes (CV, blood 
pressure, lipid 

profile) 
www.EndoDrChen.com	  

WHY	  THE	  DIFFERENCE?	  	  

www.EndoDrChen.com	  
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GLP-‐1	  receptor	  agonists	  

www.EndoDrChen.com	  

QUESTIONS…	  
CHENKU2409@GMAIL.COM	  
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