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Agenda

• Por qué es necesario?
• Diferencia entre estudios por metas de Hba1c 

y agentes específicos
• Evidencia más reciente en seguridad

cardiovascular
– Inhibidores de DPP-4
– Análogos de GLP-1
– Inhibidores de SGLT-2

• Cuáles son estos mecanismos? 

EndoDrChen.com
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METAS DE HBA1C E IMPACTO
CARDIOVASCULAR

EndoDrChen.com

Impact of Intensive Therapy for Diabetes:  
Summary of Major Clinical Trials

Study Microvasc CVD Mortality
UKPDS ê ê çè ê çè ê
DCCT / 
EDIC* ê ê çè ê çè çè

ACCORD ê çè é
ADVANCE ê çè çè

VADT ê çè çè

Long Term Follow-up 

Initial Trial 

* in T1DM

Kendall DM, Bergenstal RM.  © International Diabetes Center 2009

UK Prospective Diabetes Study (UKPDS) Group. Lancet 1998;352:854. 
Holman RR et al. N Engl J Med. 2008;359:1577.  DCCT Research Group. N Engl J Med 1993;329;977.
Nathan DM et al. N Engl J Med. 2005;353:2643.  Gerstein HC et al. N Engl J Med. 2008;358:2545.
Patel A et al. N Engl J Med 2008;358:2560.  Duckworth W et al.  N Engl J Med 2009;360:129. (erratum: 
Moritz T. N Engl J Med 2009;361:1024) EndoDrChen.com

EVALUACIÓN DE AGENTES
ESPECÍFICOS

EndoDrChen.com



4/14/18

3

ukpds

Randomisation
Main Randomisation

4209

Overweight
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Non overweight
2505

Conventional 
Policy
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Intensive Policy
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Metformin
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Insulin or 
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Metanálisis: mortalidad CV

Forst T. Diabetes Vasc Dis Res. 2013;10:302

Metanálisis: mortalidad total

Forst T. Diabetes Vasc Dis Res. 2013;10:302

Casi todos los estudios incluidos son cohortes
y casos controles, por lo que la población

incluida es heterogénea! Sigue siendo difícil
sacar conclusiones al respecto

JUSTIFICACIÓN DE LOS ESTUDIOS: 
POR QUÉ CADA VEZ HAY MÁS? 

EndoDrChen.com
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Revaluación de los datos de RECORD

Mahaffey KW. Am Heart J. 2013;166:240

Requerimientos de seguridad
cardiovascular por FDA
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ESTUDIOS CON DESENLACES
CARDIOVASCULARES

EndoDrChen.com

EL RETO EN INTERPRETAR SUBGRUPOS
O ANÁLISIS POST HOC: ACARBOSA

Acarbosa: sobrevida libre de 
enfermedad cardiovascular

Chiasson JL. JAMA. 2003;290:486
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STOP-NIDDM

Chiasson JL. JAMA. 2003;290:486

����
�
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Acarbose: 14.4% (470), 3·33 per 100 person-years
Placebo: 14.7% (479), 3·41 per 100 person-years

Acarbose Placebo

21
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22

23

PIOGLITAZONA

24
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IRIS: pioglitazona en ictus

EndoDrChen.comKernan WC. N Engl J Med. 2016; online Feb 17
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INHIBIDORES DE DPP-4

EndoDrChen.com

Kaplan-Meier Rates of the Primary Composite 
Endpoint – CV Death, MI, or Stroke

*K-M event rates are presented after 2 yrs.
HR: hazard ratio; K-M: Kaplan-Meier; Pbo: placebo; Saxa: saxagliptin
Scirica BM, et al. N Engl J Med. 2013.10.1056/NEJMoa1307684.
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HR 1.00; 95% CI, 0.89–1.12
P<0.001 (NI)
P=0.99 (superiority)

Saxagliptin: 7.3%*
Rate/100 person-yrs – 3.7

Placebo: 7.2%*
Rate/100 person-yrs – 3.7

Individual Components of the Composite Endpoints

*K-M event rates are presented after 2 yrs.

Scirica BM, et al. N Engl J Med. 2013.10.1056/NEJMoa1307684.

Saxagliptin Placebo 
n (%)* n (%)*

Efficacy endpoint (N = 8,280) (N = 8,212) HR (95% CI) P value 

CV death 269 (3.2) 260 (2.9) 1.03 (0.87–1.22) 0.72

MI 265 (3.2) 278 (3.4) 0.95 (0.80–1.12) 0.52

Ischemic stroke 157 (1.9) 141 (1.7) 1.11 (0.88–1.39) 0.38

Hosp for UA 97 (1.2) 81 (1.0) 1.19 (0.89–1.60) 0.24

Hosp for HF 289 (3.5) 228 (2.8) 1.27 (1.07–1.51) 0.007

Hosp for 
coronary revasc. 423 (5.2) 459 (5.6) 0.91 (0.80–1.04) 0.18 
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EXAMINE-análisis post hoc

Zannad F. Lancet. 2015. Online Mar 15

Primary Composite Cardiovascular 
Outcome* 

PP Analysis for Non-inferiority

* CV death, nonfatal MI, nonfatal stroke, hospitalization for unstable angina

Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352
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Hospitalization for Heart Failure*
ITT Analysis

* Adjusted for history of heart failure at baseline

Green JB et al. NEJM 2015; DOI: 10.1056/NEJMoa1501352

CNODES

Filion KB. N Engl J Med. 2016;374:1145

ANÁLOGOS GLP-1

EndoDrChen.com
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Primary outcome
CV death, non-fatal myocardial infarction, or non-fatal stroke

The primary composite outcome in the time-to-event analysis was the first occurrence of death from cardiovascular causes, non-fatal
myocardial infarction, or non-fatal stroke. The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the
hazard ratios with the use of the Cox proportional-hazard regression model. The data analyses are truncated at 54 months, because less
than 10% of the patients had an observation time beyond 54 months. CI: confidence interval; CV: cardiovascular; HR: hazard ratio.

Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 

All-cause death

The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the hazard ratios with the use of the Cox proportional-hazard regression 
model. The data analyses are truncated at 54 months, because less than 10% of the patients had an observation time beyond 54 months. CI: confidence interval; 
HR: hazard ratio.

Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 
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Hospitalization for heart failure

The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the hazard ratios with the use of the Cox proportional-hazard regression 
model. The data analyses are truncated at 54 months, because less than 10% of the patients had an observation time beyond 54 months. CI: confidence interval; 
HR: hazard ratio.

Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 

Time to first eye event
Photocoagulation or treatment with intravitreal agents, vitreous hemorrhage or blindness

The cumulative incidences were estimated with the use of the Kaplan–Meier method, and the hazard ratios with the use of the Cox proportional-hazard regression 
model. The data analyses are truncated at 54 months, because less than 10% of the patients had an observation time beyond 54 months. CI: confidence interval; 
HR: hazard ratio.

Presented at the American Diabetes Association 76th Scientific Sessions, Session 3-CT-SY24. June 13 2016, New Orleans, LA, USA. 
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Primary Composite Cardiovascular Outcome
Intention-to-Treat Analysis for Non-inferiority & Superiority

HR (95% CI)                             0.91 (0.83, 1.00)
P value (non-inferiority)         <.001
P value (superiority) 0.061

Forest Plot of Secondary Endpoints (Intention-to-Treat Analysis)

Exenatide
N=7356

Placebo
N=7396

Hazard Ratio 95% CI P value

0 0.5 1 1.5 2

All-cause mortality

CV-death

Fatal or non-fatal MI

Fatal or non-fatal stroke

Hospitalisation for ACS

Hospitalisation for 
heart failure

507
(6.9%)

584
(7.9%)

340
(4.6%)

383
(5.2%)

483
(6.6%)

493
(6.7%)

187
(2.5%)

218
(2.9%)

602
(8.2%)

570
(7.7%)

219
(3.0%)

231
(3.1%)

0.86

0.88

0.97

0.85

1.05

0.94

0.77, 0.97

0.76, 1.02

0.85, 1.10

0.70, 1.03

0.94, 1.18

0.78, 1.13

Exenatide 
favoured

Placebo 
favoured

0.016

0.096

0.622

0.095

0.402

0.485
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ANALOGOS GLP-1

• En resume…
– No todos son iguales
– Liraglutide y semaglutide reducen MACE, pero

parece que aumentan retinopatía diabética
– No tienen efecto sobre falla cardíaca

EndoDrChen.com

INHIBIDORES DE SGLT-2

EndoDrChen.com
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Patients with event/analysed
Empagliflozin Placebo HR (95% CI) p-value

3-point MACE 490/4687 282/2333 0.86 (0.74, 0.99)* 0.0382

CV death 172/4687 137/2333 0.62 (0.49, 0.77) <0.0001

Non-fatal MI 213/4687 121/2333 0.87 (0.70, 1.09) 0.2189

Non-fatal stroke 150/4687 60/2333 1.24 (0.92, 1.67) 0.1638

0.25 0.50 1.00 2.00

CV death, MI and stroke

Favours empagliflozin Favours placebo

EndoDrChen.com

Hospitalisation for heart failure

50

HR 0.65
(95% CI 0.50, 0.85)

p=0.0017

Cumulative incidence function. HR, hazard ratio 

All-cause mortality

51

HR 0.68
(95% CI 0.57, 0.82)

p<0.0001

Kaplan-Meier estimate. HR, hazard ratio 
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Eventos CV - dapagliflozina

EndoDrChen.com
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DECLARE - Dapagliflozin Effects on CardiovascuLAR 
Events

58

CV, cardiovascular; DM, diabetes mellitus; MI, myocardial infarction; T2DM, type 2 diabetes 
mellitus.
https://clinicaltrials.gov/ct2/show/NCT01730534
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/Endocrin
ologicandMetabolicDrugsAdvisoryCommittee/UCM379659.pdf

Primary Endpoint

• MACE: CV Death, MI, Ischemic Stroke

Screening 

Placebo

Dapagliflozin (10 mg/d)

~6 years April 2013-2019
Median follow-up ~4.5 yrs

Duration is event-driven: 1,390 events

1:
1

D
ou
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e-
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dInclusion Criteria

•T2DM, ≥40 yrs

•Established CVD or 
Multiple Risk Factors

N ~17,150 All other DM agents per treating MD

AZ CONFIDENTIAL. CONSULTANT ONLY. DO NOT DUPLICATE OR DISTRIBUTE.

DECLARE: Primary and Secondary Outcomes

• Time to first event included in the composite endpoint of CV death, MI 

or ischemic stroke

Primary Outcome

• Time to first event of:

• Hospitalization for congestive heart failure

• The composite endpoint of CV death, MI, ischemic stroke, 

hospitalization for HF, hospitalization for unstable angina or 

hospitalization for any revascularization

• Time to all-cause mortality

• Body weight from baseline

Secondary Outcomes

AZ CONFIDENTIAL. CONSULTANT ONLY. DO NOT DUPLICATE OR DISTRIBUTE.

Tang H. Am J Cardiol. 2016; early online.

Metanálisis cardiovascular

https://clinicaltrials.gov/ct2/show/NCT01730534
http://www.fda.gov/downloads/AdvisoryCommittees/CommitteesMeetingMaterials/Drugs/EndocrinologicandMetabolicDrugsAdvisoryCommittee/UCM379659.pdf
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Tang H. Am J Cardiol. 2016; early online.

Metanálisis cardiovascular

Los datos del metaanálisis sugieren una protección neta contra eventos cardiovasculares 

con inhibidores de SGLT-2

MACE

Muerte cardiovascular

104/6396 2/3403

MACE más

Canagliflozina

IM no mortal

Ipragliflozina

Empagliflozina

Canagliflozina

Dapagliflozina

Empagliflozina

Dapagliflozina

Empagliflozina

(12 =24%)

Empagliflozina

Canagliflozina

(12 =43%)

Canagliflozina

(12 =0%)

(12 =0%)

Riesgo relativo

Favorece al inhibidor de SGLT2 Favorece al control

0.5 1.0 1.5 2.0 0.5 1.0 1.5 2.0 2.5

Accidente cerebrovascular no mortal

Angina inestable

Insuficiencia cardiaca*

Muerte por cualquier causa

(I2=0%)

Canagliflozina

Empagliflozina

Canagliflozina

Empagliflozina

Empagliflozina

(I2=0%)

(I2=0%)

(I2=0%)

Dapagliflozina

Canagliflozina

Empagliflozina

47/6396

50/4687

26/6396

133/4687

126/4687

37/5936

49/6177

278/7082

16/3327

60/2333

18/3327

66/2333

95/2333

24/3403

37/3262

201/3647

104/6396

213/4687

45/6396

490/4687

7/628

97/5936

621/7082

172/4687

21/6396

130/6395

73/5936

62/3403

121/2333

27/3327

282/2333

10/368

81/3403

359/3547

137/2333

16/3327

71/3327

62/3403

Favorece al inhibidor de SGLT2 Favorece al control

Riesgo relativo

Inhibidor 
de SGLT2 
(n/N)

Control 
(n/N)

Inhibidor 
de SGLT2 
(n/N)

Control 
(n/N)

2.5

0.67 (0.48-0.94)

0.84 (0.75-0.95)

0.95 (0.72-1.27)

0.87 (0.77-0.98)

0.85 (0.77-0.95)

0.68 (0.36-1.31)

0.62 (0.50-0.78)

0.63 (0.51-0.77)

0.87 (0.54-1.39)

0.88 (070-1.09)

0.88 (0.72-1.07)

1.02 (0.74–1.42)

0.69 (0.51-0.95)

0.86 (0.75-0.99)

0.41 (0.16-1.07)

Riesgo 
relativo 
(IC 95%)

1.30 (1.00-1.68)

1.53 (0.87-2.69)

1.24 (0.93-1.67)

0.75 (0.41-1.37)

1.00 (0.75-1.34)

0.65 (0.50-0.85)

0.71 (0.61-0.83)

0.95 (0.73-1.23)

0.65 (0.50-0.85)

0.88 (0.53-1.48)

0.70 (0.46-1.07)

0.69 (0.58-0.82)

Riesgo 
relativo 
(IC 95%)

Wu JH, et al. Lancet Diabetes Endocrinol 2016;4:411–9

EVIDENCIAS EN LA VIDA REAL

EndoDrChen.com



4/14/18

22

Contribución de los iSGLT2

*Data shown are for all-cause death; data for HHF or all-cause death are similar

Hospitalización por Insuficiencia Cardiaca 
Punto final primario

Heterogeneity p-value: 0.17

Todas las causas de muerte – Punto final 
secundario

Heterogeneity p-value: 0.09
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Estudio de la base de datos THIN del 
Reino Unido: Mortalidad por cualquier 

causa
• Los datos de la vida real de un estudio de cohortes abiertas de la base de datos THIN, sugieren que la 

dapagliflozina puede estar asociada a una disminución de la mortalidad por cualquier causa, 
independientemente de la condición inicial de ECV

Toulis KA, et al. J Clin Endocrinol Metab 2017;[publicación electrónica previa a la impresión]

Control
Dapagliflozina

Tiempo de análisis

Población de bajo riesgo
Control, n = 14,118

DAPA, n = 3,656 

0 0.5 1 1.5 2
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Tiempo de análisis

Registros nacionales suecos: Mortalidad por cualquier 
causa de los medicamentos hipoglucemiantes 

novedosos en comparación con insulina

Nyström et al. Diabetes Obes Metab 2017 [En impresión]

IC, intervalo de confianza; DPP-4i, inhibidor de la dipeptidil peptidasa IV; HR, cociente de riesgos instantáneos; SGLT-2i, inhibidor del cotransportador de sodio-glucosa 2

Los medicamentos hipoglucemiantes novedosos se asociaron a un menor riesgo de 
mortalidad por cualquier causa en comparación con insulina

68

Insulina 10879 9883 5883 3221 890

Novedoso 10879 10482 6455 3324 910
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0.0 0.5 1.5 2.5

Insulina
Novedoso (dapagliflozina/DPP-4i)

HR (IC 95%): 0.56 (0.49-0.64)

1.0 2.0

• Dapagliflozina se asoció con un 56% menos riesgo de mortalidad por cualquier causa en comparación con 
insulina

• Los inhibidores de DPP-4 se asociaron con un 41% menos riesgo de mortalidad por cualquier causa en 
comparación con insulina

Registros nacionales suecos: Mortalidad por 
cualquier causa de dapagliflozina e inhibidores 

de DPP-4 en comparación con insulina

Nyström et al. Diabetes Obes Metab 2017 [En impresión]
IC, intervalo de confianza; DPP-4i, inhibidor de la dipeptidil peptidasa IV; HR, cociente de riesgos instantáneos
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CÓMO SE EXPLICA EL BENEFICIO
CARDIOVASCULAR?

EndoDrChen.com

Bonner C. Nat Med. 2015;21(5):512 
EndoDrChen.com
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Taylor SI. J Clin Endocrinol. Metab. 2015; epub junio. EndoDrChen.com

EndoDrChen.comVerma S. Diabetes Care. 2016. online sep 27

BNP

Januzzi JL. JACC. 2017. Online June 8.
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Efecto en Na+-H+

Baartscheer A. Diabetologia. 2016; online oct 16.

Bloqueo intercambiador Na+/H+

Empa

Dapa
Cana

Uthman L. Diabetologia. Online 2 dic 2017
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Cómo escoger agentes

EndoDrChen.com

Tiene falla
cardíaca

• evitar
inhibidores de 
DPP-4 y 
favorecer iSGLT2

Tiene 
isquemia

miocárdica

• Evitar
sulfonilureas y 
favorecer
análogos GLP-1

Falla
cardíaca + 
isquemia

•Terapia
combinada?

Combinación análogo GLP1 + iSGLT2

• DURATION8
– Exenatide semanal: -1.54 kg

– Dapagliflozina: -2.19 kg

– Exenatide semanal + dapagliflozina: -3.41 kg

• Por qué efectos menores a los esperados? 

• Papel de glucagon?

• No hay estudios con desenlaces CV con 
combinación

EndoDrChen.com

Conclusiones

• Tenemos mejor evidencia de eficacia y seguridad
de antidiabéticos

• Beneficio
– Pioglitazona: MACE
– iSGLT2: hospitalización por falla cardíaca, mortalidad

total
– Análogos GLP-1: MACE y mortalidad total, no todos

son iguales, tener cuidado con retinopatía
• No hay datos suficientes con otras combinaciones

EndoDrChen.com
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PREGUNTAS…

chenku2409@gmail.com

Puede descargar la 
presentación en:

www.EndoDrChen.com

mailto:chenku2409@gmail.com

