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Platelet-derived growth factor 

Platelet factor 4 

CD 154 (CD40L) 

RANTES* 

Thrombospondin 

Transforming growth  

factor- 

Nitric oxide 
 *Regulated on activation, normal T-cell-expressed and -secreted. 

Libby P et al. Circulation. 2001:103:1718-1720. 

Moduladores Inflamatorios Producidos por la Plaqueta Activada 

Rol Plaquetario en Trombosis y 
Estabilidad de la Placa 



Sitio de acción de fármacos antiplaquetarios 

Meadows TA, Bhatt DL. Circ Res. 2007;100:1261-1275. 
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Inhibidores 
Tromboxano: 

Aspirina 
NCX-4016 
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Inhibidores 
Glicoproteicos IIb/IIIa: 

Antagonistas adhesión 
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Estudio PARADISE 

 

Tasa de eventos fue 

46% comparada con 7% 

en aquellos con >80% 

de inhibicion  
 

Horas luego del bolo de Abciximab 

Infusion 

Steinhubi SR. Circulation 1999; 100:1977-1982 



Use of GP2b3a inh vs Thrombin Inhibitors in 
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Desarrollo de mejores 
antiagregantes?, Sangrado 
asociado?, Bivaluridina? 

Elective PCI- 

ACS NSTE- 

ACS STE- 

 



Revisión de Estudios con 

Inhibidores de la GP IIB/IIIA  
El abordaje con antitrombóticos a corto plazo no reducirá los eventos en 

pacientes con Síndrome Coronario Agudo tratados médicamente. 

       Muerte o MI a 30 días  

   N    RRR     Placebo  IIb/IIIa 

  

Todos los estudios con ACTP 17393    0.66     8.5%      5.6% 

 

Todos los estudios con SCA 24311    0.89     12.8%   11.4% 

 

 SCA Troponina (+)  1368    0.42     16.3%    6.9% 

 

 SCA ACTP  2311     0.66     14.4%    9.6% 

 

 SCA no ACTP 12685    0.93     14.3%    13.3% 

 

 SCA Troponina (-) 2901    1.05     6.2%       6.5% 

 

     

 

    0.25                       1                  2.0 

               GP IIb/IIIa Mejor           Placebo Mejor  

Chew et al JACC 2000 36;2028 



ISAR-REACT 2: Main efficacy 
Resultados a 30 días  

Kastrati A et al. JAMA 2006 

End point  Abciximab 

(%) 

Placebo (%) RR (95% CI) 

Death/MI/ 

urgent TVR*  

8.9 11.9 0.75 (0.58–0.97) 

Death 1.1 1.6 0.69 (0.32–1.47) 

MI 8.1 10.5 0.77 (0.59–1.02) 

Urgent TVR 1.0 1.2 0.83 (0.36–1.92) 

*Primary end point  

Placebo = Clopidogrel 600mg 2 hrs pre intervención 



Antagonistas 

Glycoprotein

a IIb/IIIa 

NSTE 

Abciximab 

Eptifibatide 

Tirofiban 
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Heparin Tirofiban

TnI 0.1 g/L TnI>0.1 g/L 

P<0.001 

Benefit of IIb/IIIa inhibitors in 
UA/NSTEMI by Troponin 

TnT 0.1 TnT >0.1 

P<0.001 

CAPTURE 

Hamm CW, NEJM 1999;340:1623-9. Heeschen, Lancet. 1999;354:1757-62 
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Initial Invasive Strategy:  
Antiplatelet Therapy 

For UA/NSTEMI patients in whom an initial invasive 
strategy is selected, antiplatelet therapy in addition 
to ASA should be initiated before diagnostic 
angiography (upstream) with either clopidogrel 
(loading dose followed by daily maintenance 
dose)* or an IV GP IIb/IIIa inhibitor. (Box B2) 

 

Abciximab as the choice for upstream GP IIb/IIIa 
therapy is indicated only if there is no appreciable 
delay to angiography and PCI is likely to be 
performed; otherwise, IV eptifibatide or tirofiban is 
the preferred choice of GP IIb/IIIa inhibitor.† 

 

 

I I I IIa IIa IIa IIb IIb IIb III III III I I I IIa IIa IIa IIb IIb IIb III III III I I I IIa IIa IIa IIb IIb IIb III III III IIa IIa IIa IIb IIb IIb III III III 

*Some uncertainty exists about optimum dosing of clopidogrel. Randomized trials establishing its efficacy and providing data on bleeding risks 

used a loading dose of 300 mg orally followed by a daily oral maintenance dose of 75 mg. Higher oral loading doses such as 600 or 900 mg of 

clopidogrel more rapidly inhibit platelet aggregation and achieve a higher absolute level of inhibition of platelet aggregation, but the additive 

clinical efficacy and the safety of higher oral loading doses have not been rigorously established; †Factors favoring administration of both 

clopidogrel and a GP IIb/IIIa inhibitor include: delay to angiography, high-risk features, and early ischemic discomfort. 

I I I IIa IIa IIa IIb IIb IIb III III III I I I IIa IIa IIa IIb IIb IIb III III III I I I IIa IIa IIa IIb IIb IIb III III III IIa IIa IIa IIb IIb IIb III III III 



Recomendaciones   Guías ESC - SCA no ST  Clase Nivel 

Se recomienda clopidogrel (dosis de carga de 300 mg, mantenimiento 75 mg/día) para 

pacientes que no puedan recibir ticagrelor o prasugrel. 

I A 

Se recomienda una dosis de carga de 600 mg de clopidogrel (o una dosis suplementaria 

de 300 mg en la angioplastía, luego de una dosis de carga inicial de 300 mg) para 

pacientes en plan de estrategia invasiva, cuando ticagrelor o prasugrel no sean una 

opción. 

I B 

Debe ser considerada una dosis de mantenimiento mayor de clopidogrel 150 mg por los 

primeros 7 días en pacientes manejados con angioplastía y sin riesgo incrementado de 

sangrado. 

IIa B 

No se recomienda como rutina incrementar la dosis de mantenimiento de clopidogrel 

basado en pruebas de función plaquetaria, pero puede ser considerado en casos 

seleccionados. 

IIb B 

Pueden ser consideradas la genotipificación y/o las pruebas de función plaquetaria en 

casos seleccionados, cuando se utilize clopidogrel. 

IIb B 

Se debe considerar, en pacientes pretratados con inhibidores P2Y12 que necesiten 

someterse a una cirugía mayor no urgente (incluyendo CABG), posponer la cirugía al 

menos 5 días luego de suspender ticagrelor o clopidogrel, y 7 días prasugrel, si es 

clinicamente posible y excepto que el paciente esté en alto riesgo de eventos isquémicos. 

IIa C 

Se debe considerar (re) iniciar ticagrelor o clopidogrel  luego de la cirugía CABG tan 

pronto como se considere seguro. 

IIa B 

No se recomienda la combinación de aspirina con un AINE (inhibidores selectivos COX-2 

y AINEs no selectivos). 

III C 

Guías ESC - SCA no ST - European Heart Journal 2011; 32: 2999-3054. 



Inhibidores P2Y12  
Clopidogrel 

 
Prasugrel 

 
Ticagrelor Cangrelor Elinogrel 

Mechanism of 
Action 

Irreversible Irreversible reversible 
Competitive 
& reversible 

Competitive & 
reversible 

Dosing route oral oral oral IV infusion 
IV bolus and 
oral 

Onset of 
action 

3-8 h 
(prodrug) 

1-4 h 
(prodrug) 

min – hours 
(oral, direct) 

seconds 
(direct) 

seconds 
(direct) 

Inhibition irreversible irreversible  reversible reversible reversible 

Maximum 
Inhibition 

~40% Full Full Full Full 

Variability +++ ++? +? +? +? 

Selectivity +++ +++ +* +++? +++ 

*off-target (adenosine receptor) adverse events: hypotension, dyspnea, heart block, etc 



Gurbel PA, et al. Circulation. 2009;120:2577-2585.  

Dosis de carga Ultima dosis de mantenimiento 

Onset Mantenimiento Offset 

41% 

8% 

88% 

38% 

ONSET/OFFSET:  Inhibición de la agregación plaquetaria 
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Tricagelor 180mg, Enoxaparin 100mg, ASA 325mg 



Ticagrelor mejor Clopidogrel mejor 

Ti. Cl. HR (IC95%) 

No 

AAS 

Terapia antiplaquetaria antes del evento índice 

Caucásica 

Otra 

No  

Característica 

0.5 1.0 2.0 

8910 12.0 12.0 1.01 (0.89, 1.14) 

Masc. ≥82 kg/fem. ≥71 kg 

219 16.8 11.5 1.30 (0.61, 2.78) 

Masc. <82 kg/fem. <71 kg 

1081 10.3 11.0 1.03 (0.70, 1.51) 

Peso por mediana específica de género 

222 12.5 14.6 0.74 (0.35, 1.59) 

Oriental 

16,899 11.6 11.2 1.04 (0.95, 1.14) 

Negra 

5028 10.1 10.1 0.99 (0.83, 1.19) 

Raza 

13,393 12.1 11.6 1.05 (0.95, 1.17) 

Sí 

17,535 11.5 11.0 1.05 (0.96, 1.15) 

GPIIb/IIIa (IE al final de la hosp. índice) 

886 12.7 15.0 0.82 (0.56, 1.19) 

Sí 

12,009 10.7 10.5 1.02 (0.91, 1.14) 

AASA el Día de Rand. 

4977 13.4 12.7 1.07 (0.91, 1.25) 

Ninguno 

1379 12.7 12.6 1.03 (0.75, 1.40) Clopidogrel ± AAS 

Desconocido 

≥30 kg/m2 

Grupo de circunferencia de cintura 

5121 11.6 10.0 1.21 (1.02, 1.45) 

13,229 11.6 11.6 0.99 (0.89, 1.09) <30 kg/m2 

952 15.5 14.7 1.05 (0.74, 1.49) 

Grupo de IMC 

7920 11.6 11.0 1.06 (0.92, 1.22) ≥100 cm 

9549 11.2 11.0 1.02 (0.90, 1.16) <100 cm 

9472 11.1 10.4 1.07 (0.94, 1.22) 

0.2 

0.94 

0.20 

0.57 

0.78 

0.52 

0.93 

0.05 

Wallentin L, et al. N Engl J Med. 2009;361:1045-1057 y tablas suplementarias 

 

Incidencia acumulativa de sangrado mayor  
(subgrupos predefinidos) 

Total 

Pacientes 

K-M % a 

Mes 12 Indice de riesgo (HR) 

(IC95%) 

P  

(Interacción) 







From: 2011 ACCF/AHA Focused Update Incorporated Into the ACC/AHA 2007 Guidelines for the Management of 

Patients With Unstable Angina/Non–ST-Elevation Myocardial Infarction: A Report of the American College 

of Cardiology Foundation/American Heart Association Task Force on Practice Guidelines 

J Am Coll Cardiol. 2011;57(19):e215-e367. doi:10.1016/j.jacc.2011.02.011 

ACUITY Clinical Outcomes at 30 d. *p for noninferiority. ACUITY = Acute Catheterization and Urgent Intervention Triage strategY; CI 

= confidence interval; GP = glycoprotein; UFH = unfractionated heparin. 

 

Figure Legend: 





Mehran Et, Al, JACC Interv. 4:2011 

Hazard of Bleeding and Transfusions  
(n=17,034) 



Moscucci, M. et al. Eur Heart J 2003 24:1815-1823 

Major bleeding in ACS  

GRACE registry 

the Global Registry of Acute Coronary Events 



Bleeding in PCI Trials: Frequency and 
Site* 

*All transfemoral access 

Access 
bleed 
70% 

NAS bld 
30% 

Among bleeders 

Rao SV, et. al., JACC 2010  



8.7% 
6.9% 

2.2% 

5.8% 

11.5% 

7.0% 

Net clinical 
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Radial (n=277) Femoral (n=3.999) 

P = 0.15 P = 0.93 P = 0.01 

Primary Endpoint Measures 

Heparins + GPI 



PCI with IIb/IIIa inhibitors for 

ACS 

 TFI TRI p 

N 130 531 

Pr Success 93.1% 91.0% >0.2 

Bleeding 29.2% 8.7% <0.0001 

Transfusion 7.7% 0.8% <0.0001 

Pr Death 1.5% 0.4% >0.2 

1-yr Death 10.0% 4.7% 0.02 

1-yr MACE 20.8% 14.1% 0.06 

Marco De Carlo et al. Cathet Cardiovasc Interv 2009; 74: 408-415.  





The use of a GP IIb/IIIa inhibitor should be undertaken when the risk-benefit ratio 

suggests a potential benefit for the patient. The use of these agents as part of triple-

antiplatelet therapy may therefore not be supported when there is a concern for 

increased bleeding risk or in non–high-risk subsets such as those with a normal 

baseline troponin level, those without diabetes, and those ≥75 years of age, in whom 

the potential benefit may be significantly offset by the potential risk of bleeding. 



La aparicion de nuevos y mas 
potentes antiplaquetarios orales , 
no contraindica el uso de inh 
Gp2b3a. Probablemente el uso  
“upstream” no este justificado, y su 
rol permanece ligado a carga 
trombotica alta en la angiografia. 





Punto Combinado a 30 Días 

Muerte, IAM ó Revasc Urgente 

RAPPORT 

N = 483 
Circ 1998;98: 

734-41 

ISAR-2 

N = 401 
JACC 2000; 

35:915-21 

ADMIRAL 

N = 300 
NEJM 2001; 

41: 895-03 

CADILLAC* 

N = 2082 
Circ 2003;108: 

1316-23 

ACE* 

N = 400 
JACC 2003;42: 

1879-85 

No abciximab 

abciximab 
• Incluye ACV  

• Isquémico 

 48% 

P = 0.03 

  53% 

P = 0.04 
 59% 

P = 0.01 
 35% 

P = 0.01 

 57% 

P = 0.02 

Primary PCI for AMI 



Impact of Thrombus Burden 

Sianos G. JACC 2007;50:573-83 

Small 
Thrombus 

Large 
Thrombus 

Final TIMI 3 94.9% 83.6%* 

TMPG-3 53.2% 35.4%* 

No-reflow 0.5% 4.0%* 

Distal 
embolization 

3.5% 17.3%* 

P<0.001 

risk stent thrombosis 

798 STEMI Patients Treated with DES 



Svilaas T et al. N Engl J Med 2008;358:557-567 

Importancia de la 

Microcirculación post ACTP 



Fenómeno de No Reflujo 







A Prospective, Randomized Comparison of Bivalirudin 
vs. Heparin Plus Glycoprotein IIb/IIIa Inhibitors During 
Primary Angioplasty in Acute Myocardial Infarction 

– One Year Results – 

Roxana Mehran MD  
for the HORIZONS-AMI Investigators, TCT 2008 

HORIZONS AMI Trial 
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Bivalirudin alone 

Heparin+GPIIb/IIIa 

1800 1627 1579 1544 1394 

1802 1619 1573 1540 1380 

M
A

C
E

 (
%

) 

Time in Months 

11.9% 
11.9% 

Diff [95%CI] =         

0.0% [-2.1, 2.2] 
 

HR [95%CI] =             

1.00 [0.83, 1.21]  

P=0.98 

*MACE = All cause death, reinfarction, ischemic TVR or stroke 

1-Year Major Adverse CV Events* 

Bivalirudin alone (n=1800) 

Heparin + GPIIb/IIIa (n=1802) 

Mehran  R,  TCT 2008 
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Heparin+GPIIb/IIIa 
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Diff [95%CI] =  

-1.5% [-2.8,-0.1] 

HR [95%CI] = 

0.69 [0.50, 0.97] 

P=0.029 

3.1% 

2.1% 

Δ = 1.0% 
 

P=0.049 

Δ = 1.4% 

1-Year All-Cause Mortality 

Bivalirudin alone (n=1800) 

Heparin + GPIIb/IIIa (n=1802) 

Mehran  R,  TCT 2008 
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9.2% 

5.8% 

Diff [95%CI] =                    

-3.4% [-5.2, -1.7]2 

 

HR [95%CI] = 

0.61 [0.48, 0.78]  
 

P<0.0001 

1-Year Major Bleeding (non-CABG) 

Bivalirudin alone (n=1800) 

Heparin + GPIIb/IIIa (n=1802) 

Mehran  R,  TCT 2008 
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3.5% 
3.2% 

HR [95%CI] = 

1.11 [0.76, 1.63]  

 

P=0.59 

2.7% 

2.2% 

Δ = 0.5% 

P=0.31 

Δ = 0.3% 

1-Year Stent Thrombosis  

(ARC Definite/Probable) 

Bivalirudin alone (n=1611) 

Heparin + GPIIb/IIIa (n=1591) 

Mehran  R,  TCT 2008 







Dr Adeel Shahzad 

Dr Rod Stables (PI) 

Liverpool Heart and Chest Hospital 

Liverpool, UK 

How Effective are 

Antithrombotic Therapies in PPCI 



Characteristic Bivalirudin (%) Heparin (%) 

P2Y12 use  -  Any 99.6 99.5 

                    -  Clopidogrel 11.8 10.0 

                    -  Prasugrel 27.3 27.6 

                    -  Ticagrelor 61.2 62.7 

GPI use 13.5 15.5 

Radial arterial access 80.3 82.0 

PCI performed 83.0 81.6  



Event curve shows first event experienced 



Bivalirudin Heparin 
n % % n 

All Events 24  3.4 % v 0.9 % 6 

Relative risk  =  3.91      (95% CI   1.6 - 9.5)      P=0.001 

ARC definite or probable stent thrombosis events 



ACS TRI MCA 2009-2012 

273 (42%)

209 (32%)

170 (26%)

0

50

100

150

200

250

300

Angina Inestable IAM-STE IAM-NSTE

Sindromes Coronarios Agudos Septiembre 2009 - Octubre 2012               
n = 652 Frecuencia (No. de Casos)

Villegas A. 2012 



MICU 
Patient 

call 

STEMI undergoing primary PCI 

600 mg clopidogrel 

250 mg aspirin 

UFH 60 U/kg + inf 

Tirofiban 
25/0.15 

Tirofiban 
25/0.15 

Angiography Angiography 

Pre-hospital 

MICU 

transportation 

Cath lab 

Randomize  

Open Label 

Medical  

Dispatcher 

AGIR2 



Initial TIMI grade flow 

Cath lab 

tirofiban 

N=156 

Pre-hospital 

tirofiban 

N=163 

 

p 

TIMI 3 30.8% 32.5% 

0.52 TIMI 2 9.0% 11.7% 

TIMI 0-1 60.3% 55.8% 

 

Final TIMI grade flow 

TIMI 3 91.7% 93.3% 

0.98 TIMI 2 6.4% 3.7% 

TIMI 0-1 1.9% 3.0% 



Conclusión 

La aparicion de nuevos antiplaquetarios 
aunado al abordaje radial promueve 
cambios  en los protocolos de atencion 
en el SCA. Los Inhibidores de 
glicoproteina todavia presentan utilidad 
en pacientes con carga trombotica y 
riesgo de sangrado bajo a moderado 
identificados en la sala de 
hemodinamia. 





 



Why bleeding? - In Hospital PCI Mortality & Bleeding 

Peterson ED ACC 2007 

Mehta SR ACC 2007 



Resolucion del Segmento ST  
Razon para escoger este punto primario en 

IAMSTE 

 Resolucion del segmento ST se  correlaciona con tamaño del infarto 

y transmuralidad  por RNM o SPECT. 

 

 

 

 Resolucion del segmento ST es un factor  independiente de 

pronostico tanto en mortalidad como IAM. 

 

 

 Intervenciones en IAMSTE que mejoran la resolucion del segmento  

ST tienen un efecto consistente en resultados 

Lancet 1997;350(9078):615-9  

N Engl J Med. 2008 Feb 7;358(6):557-67  

J Am Coll Cardiol 2003;42(11):1879-85  

Jama 2005;293(9):1063-72. 

Circulation 2004;110(21):e506-10. 

Jama 2005;293(9):1063-72.  

Eur Heart J. 2007 Jun;28(12):1433-9. 



Gurbel PA, et al. Circulation. 2009;120:2577-2585.  

Dosis de carga Ultima dosis de mantenimiento 

Onset Mantenimiento Offset 
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