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INntfroduccion

Ischemla

&8

Reperfusion Reperfusion Permanent
< 20 min 2-4 hr occlusio

a

Salvage Partial salvage Completed infarct

Normal
Ischemic

Viable, with post-
ischemic dysfunction

Brandwald’s Heart Disease Hemorrhagic necrosis

with contraction bands

Necrotic




Un poco de historia...

m Tillet y Garner (1933) aislan una enzima del
Streptococcus Beta-hemolitico (estreptocinasal).

m Milstone (1941): estreptocinasa disuelve codgulos
de fibrina.

m 1971: Reduccion mortalidad: de 26,3 a 18,5%".

m 1986: GISSI-1, estudio abierto, 11 806 pacientes.
Reduccion de la mortalidad a los 21 dias del 18%
(p = 0.0002, RR 0.81). Relacion temporal: RR 0.74,
0.80, 0.87,y 1.19 para los rangos 0-3, 3-6, 6-9, y 9-
12 h. **

* European working party. Streptokinase in recent myocardial infarction: a confrolled multicentre trial. Med J
1971,3(770):325-31.

** Gruppo ltaliano per lo Studio della Stretochinasi nell’infarto Miocardico (GISSI). Effectiveness of infravenous
thrombolytic freatment in acute myocardial infarction. Lancet 1986;1:397-402









FAOrmacos fibrinoliticos

- Estreptocinasa Alteplasa Reteplasa Tenecteplasa

Metabolismo Hepatico Hepatico Renal Hepatico
FlujoTIMI 3 a
los 90 32% 45-54% 60% 54%
minutos
Steptase (CSL )

. . . Actilyse . .

Precioy Behring) vial . Rapilysin Metalyse (Boehringer
(Boehringer Ingel) , .
nombre 250.000 U: ) (Actavis Ingel) vial 10.000 U:
. vial 20 mg: 246,39 € . )

comercial en 43,71 €y de Spain) vial 10  1.096,83 € y vial 8.000 U:

o y de 50 mg: 548,82
Espafia 750.000 U: . U:977,82 € 1.067,48 €.

91,85 €

100 mgi.v. (max) en Doble bolo Bolo Unicoi.v.:

90 minutos: 15 mg iv: 10 U en <60 kg: 30 mg 6 6000 U.
Infusion i.v. en en bolo, 0.75 mg/kg no mas de 2 61-70 kg: 35 mg 6 7000 U.
una hora de en 30 min (mdx 50 min seguido 71-80:40 mg 6 8000 U.
1.500.000 U. mg) y 0.5 mg/kg a los 30 min 81-90 kg: 45 mg 6 9000 U.

(max 35 mg) en 60 de otras 10 > 91 kg: 50 mg 6 10000 U

min. u. (max).

Modo de

administracio
ny posologia
en el IAMEST



lcaciones

Contraind

Hemorragia intracraneal previa

Lesion vascular cerebral conocida (por ej.
malformacioén arteriovenosa)

Neoplasia intracraneal (primaria o
metastasica)

Ictus isquémico en los 6 meses previos

Sospecha de diseccion adrtica

Sangrado activo o diatesis hemorragica
(excluyendo la menstruacion)

Puncidon no compresible en las ultimas 24
horas (biopsia hepatica, puncién lumbar)

Sangrado gastrointestinal en el ultimo
mes

Hipertension arterial grave refractaria
(TA>180/110 mmHg)

Accidente isquémico transitorio en los
ultimos 6 meses

Enfermedad hepatica avanzada

Reanimacion cardiopulmonar traumatica
o prolongada (> 10 minutos)

Endocarditis infecciosa

Ulcera péptica activa

Tratamiento con anticoagulantes orales

Embarazo o puerperio inmediato (una
semana)



El tiempo es musculo ...
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Multivariable analysis estimating the treatment effect of reperfusion therapy with P.
fibrinolysis based on increasing PCl-related delay.
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Retraso PCl — Muerte intfrahospitalario -
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Retraso en la revascularizacion y
pronostico a largo plazo

304 System delay (min) N
— 0-60 —
—— 61-120 —
— 121180 e
E 04 — 181360
=
E
L=
= 10-
Log-rank p=0-001
0 T T T T T | I
0 1 2 3 4 L b6 7
Number at risk Follow-up (years)
System delay (min)
0-60 347 in 278 230 192 138 87
61-120 2643 2339 1906 1420 1006 667 375
121180 20092 1836 1503 1183 842 533 278
181360 1127 023 765 647 491 332 172
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STEMI tfreated with primary percutaneous coronary intervention. JAMA 2010; 304: 763-71.




Tiempo puerta baldn en pacientes que -
requieren traslado
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Tiempo puerta baldon y mortalidad -

A Overall (N=96,739)
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Year of Procedure
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Deaths 938 1,108 1,190
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Menees D. et al. Door to balloon time and mortality among patients Undergoing Primary PCI.
N Engl J Med 2013;369:901-209



Tiempo puerta baldn y mortalidad
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Nuestra situacion...

Tiempo
total
isquemia
268

PCM- Dolor- Hospital-

Dolor-£E vi Hospital Hospital Guia

N 268
Percentiles

25 30 10 60 30 120
50 60 30 120 50 180
75 120 68,75 210 89,50 303,75

Datos no publicados. PCM=primer contacto médico.

268

“‘ 1 Hospital Clinico
San Carlos InstiTuTO
SaludMadrid CARDIOVASCULAR

Bl comunidad de Madrid HOSPITAL CLINICO SAN CARLOS



Doble antiagregacion en
fibrinolisis (CLARITY-TIMI 28)

m 3491 pacientes (18-75 anos)

m <]2 horas del IAMCEST
m Fibrinolisis + aspirina + heparina
m Clopidogrel vs placebo

m Angiografia: 48 a 192 horas después de la
fibrinolisis.

m Objetivo 1°: Oclusion de la arteria afectada (TIMI
0-1), muerte o reinfarto previo a la angiografia.

Sabatine et al. Addition of clopidogrel to aspirin and fibrinolytic therapy for myocardial infarction with ST-segment
elevation. N Engl J Med 2005;352:1179-89



Doble antiagregacidn en fibrinolisis
(CLARITY-TIMI 28): objetivo primario

Reduction Patients with End Point

No. of in Odds Clopidogrel Placebo

Characteristic Patients Odds Ratio % %
Overall 3491 ~<!> 36 15.0 217
Age i

<BSyr 2466 —— 42 132 21.0

=65yr 1015 —E—I—— 22 19.0 231
Sex E

Male 2796 —'-— 35 145 20.8

Female 685 + 38 169 247
Infarct location E

Anterior 1416 —él— 33 15.0 20.7

Nonanterior 2065 —il— 38 15.0 222
Types of fibrinolytic agent E

Fibrin-specific 2397 —%'.— 31 147 20.1

Non-fibrin-specific 1084 —I—E— 4 15.7 249
Predominant type of heparin E

Low-molecular-weight 1429 —E—I— 31 114 15.7

Unfractionated 1431 _._é_ 42 17.8 27.1

None 621 ———— 26 17.1 219

T T 1

0.4 06 0% 1012 16
i - The NEW ENGLAND

Clopidogrel Better Placebo Better iy JOURNALof MEDICINE

Sabatine et al. Addition of clopidogrel to aspirin and fibrinolytic therapy for myocardial infarction with ST-segment
elevation. N Engl J Med 2005;352:1179-89



Doble antiagregacidn en fibrinolisis
(CLARITY-TIMI 28): seguridad

Clopidogrel Placebo
Outcome (N=1733) (N=1719) PValue

no. of patients (%)
Through the day after angiography

Major bleeding 23 (1.3) 19 (1.1) 0.64
Minor bleeding 17 (1.0) 9 (0.5) 0.17
Major or minor bleeding 40 (2.3) 28 (1.6) 0.18
Intracranial hemorrhage 8 (0.5) 12 (0.7) 0.38
At 30 days
Major bleeding 33 (1.9) 30 (1.7) 0.80
Minor bleeding 27 (1.6) 16 (0.9) 0.12
Major or minor bleeding 59 (3.4) 46 (2.7) 0.24

Sabatine et al. Addition of clopidogrel to aspirin and fibrinolytic therapy for myocardial infarction with ST-segment
elevation. N Engl J Med 2005;352:1179-89



Angioplastia post-fibrinolisis

Odds ratio / Favours routine Favours ischaemia-
(95% CI) early PCI guided PCI
NORDISTEMI 0.44 (0.21-0.90) 0.024 _-_
CAPITAL 0.31 (0.14-0.66) 0.002 .
CARESS 0.38 (0.20-0.75) 0.005 .
TRANSFER 0.63 (0.41-0.96) 0.032 _._
SIAM 111 0.21 (0.08-0.52) 0.001 .
GRACIA-1 0.75 (0.35-1.61) 0.457 .
WEST 0.71 (0.30-1.71) 0.446 .
POOLED 0.47 (0.34-0.65) 0.0001 ’
01 0.2 0.5 1 2 5 10
Odds ratio

End-point combinado: mortalidad, reinfarto e isquemia

European
Heart Journal

D’Souza S et al. Routine early coronary angioplasty versus ischaemia-guided angioplasty after thrombolysis in
acute ST-elevation myocardial infarction: a meta-analysis. Eur Heart J (2011) 32 (8): 972-982.




Angioplastia post-fibrinolisis -

Odds ratio P Favours routine Favours ischaemia-
(95% CI) early PCI guided PCI
NORDISTEMI 0.65 (0.11-3.96) 0.642 . =
CAPITAL 1.15 (0.37-3.58) 0.807 i ]
CARESS 1.46 (0.55-3.88) 0.450 .
TRANSFER 0.69 (0.37-1.28) 0.241 —-——
SIAM 1l 1.35 (0.45-4.09) 0.594 .
GRACIA-1 1.01 (0.25-4.09) 0.986 L]
WEST 1.94 (0.17-21.75) 0.591 = >
POOLED
0.96 (0.65-1.44) 0.857
0.1 0.2 0.5 1 2 5 10

Odds ratio

Sangrado alos 30 dias European
Heart Journal

D’Souza S et al. Routine early coronary angioplasty versus ischaemia-guided angioplasty after thrombolysis in
acute ST-elevation myocardial infarction: a meta-analysis. Eur Heart J (2011) 32 (8): 972-982.




Fibrinolisis: estudios CAPTIM y WEST
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Cynthia M. Westerhout et al. The influence of time from symptom onset and reperfusion strategy on
1-year survival in ST-elevation myocardial infarction: A pooled analysis of an early fibrinolytic
strategy versus primary percutaneous coronary intervention from CAPTIM and WEST. American Heart
Journal Volume 161, Issue 2 2011 283 - 290



Fibrinolisis: estudios CAPTIM y WEST
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strategy versus primary percutaneous coronary intervention from CAPTIM and WEST. American Heart
Journal Volume 161, Issue 2 2011 283 - 290



Estudio CAPTIM: angioplastia primaria vs. -
fibrinolisis prehospitalaria (mortalidad a 5 anos)

Patients with delay <2 h
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STREAM: Fibrinolysis or primary PCl in ST-
segment elevation myocardial infarction

m 1892 pacientes:
m <3 horas de dolor
m |mposibilidad para realizar pPCI <60 min

m Rondomizados
m PPC|

m Fibrinolisis con tfenecteplase (modificado a media
dosis en 275 anos), clopidogrel y enoxaparina.

m Angioplastia de rescate
m Angioplastia 6 a 24 horas tras la fibrinolisis

m Objetivo 1°: muerte, shock, IC o reinfarto a 30
dias




Characteristics of the Patients at Baseline and Key Time Intervals.

Table 1. Characteristics of the Patients at Baseline and Key Time Intervals.*
Fibrinolysis Primary PCI

Characteristic (N=944) (N=948) P Valuey
Age

Mean —yr 59.7+12.4 59.6+12.5 0.86

>75 yr — no. (%) 134 (14.2) 121 (12.8) 0.36
Female sex — no. (%) 194 (20.6) 208 (21.9) 0.46
Weight — kg 80.5+14.8 80.0+14.9 0.49
Killip class — no. /total no. (%) 0.58

| 842/895 (94.1) 844/894 (94.4)

Il or Il 52/895 (5.8) 47/894 (5.3)

v 1/895 (0.1) 3/894 (0.3)
Heart rate — beats/min 74.9+18.4 75.5£18.1 0.48
Systolic blood pressure (mm Hg) 135.0+ 22.7 135.9+£23.3 0.38
Infarct location — no./total no. (%) 0.44

Anterior 453/942 (48.1) 431/946 (45.6)

Inferior 468/942 (49.7) 497/946 (52.5)

Other 21/942 (2.2) 18/946 (1.9)

Armstrong PW et al. N Engl J Med 2013;368:1379-1387

The NEW ENGLAND

JOURNALof MEDICINE



Characteristics of the Patients at Baseline and Key Time Intervals.

Cardiovascular history — no. /total no. (%)
Previous congestive heart failure 3/939 (0.3) 16/945 (1.7) 0.004
Previous PCI 60/942 (6.4) 83/944 (8.8) 0.06
Previous myocardial infarction 81/940 (8.6) 98/947 (10.3) 0.20
Previous coronary-artery bypass grafting 2/944 (0.2) 3/946 (0.3) 0.99
Hypertension 434/930 (46.7) 414/932 (44.4) 0.33
Diabetes 113/934 (12.1) 1237939 (13.1) 0.51
Median time delay (interquartile range) — min
Symptom onset to first medical contact: ambulance 62 (40-100) 61 (35-100) 0.36
or emergency department
Symptom onset to randomization 91 (68-132) 92 (65-132) 0.89
Symptom onset to hospital admission 150 (110-202) 140 (100-185) <0.001
Randomization to arrival in catheterization laboratory 483 (135-1140) 67 (45-98) <0.001
Randomization to arterial sheath insertion 492 (148-1157) 77 (57-112) <0.001
Symptom onset to arrival in catheterization laboratory 600 (245-1235) 170 (125-220) <0.001
Symptom onset to start of reperfusion treatment: 100 (75-143) 178 (135-230) <0.001
tenecteplase or arterial sheath insertiond

* Plus—-minus values are means +SD.

1 P values were calculated with the use of a t-test, an exact test, or a Wilcoxon test, as appropriate.

i Median time delays for patients who underwent randomization in an ambulance setting were 96 minutes for the fibrinolysis
group and 165 minutes for the primary PCl group; median values for patients who underwent randomization in a community
hospital were 130 minutes and 230 minutes, respectively,

Armstrong PW et al. N Engl J Med 2013;368:1379-1387

The NEW ENGLAND

JOURNALof MEDICINE



STREAM: Fibrinolysis or primary PCl in ST-
segment elevation myocardial infarction
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Ictus y hemorragia intracraneal a los 30 dias.

Table 3. Strokes and Nonintracranial Bleeding Events within 30 Days.

Fibrinolysis ~ Primary PCI

Event (N =944) (N=948) P Value
no. /total no. (%)
Total strokes 15/939 (1.6) 5/946 (0.5) 0.03
Intracranial hemorrhage
Any 9/939 (1.0)  2/946 (0.2)  0.04
After protocol amendment* 4/747 (0.5) 2/758 (0.3) 0.45

Primary ischemic stroke
Without hemorrhagic conversion  5/939 (0.5) 3/946 (0.3) 0.51

With hemorrhagic conversion 1/939 (0.1) 0/946 0.50
Nonintracranial bleeding

Major 61/939 (6.5) 45/944 (4.8) 0.11

Minor 205/939 (21.8) 191/944 (20.2)  0.40
Blood transfusion 27/937 (2.9) 22/943 (2.3) 0.47

* On August 24, 2009, the study protocol was amended to reduce the dose of
tenecteplase by 50% in patients 75 years of age or older because of an excess
of intracranial hemorrhage in this age group.

Armstrong PW et al. N Engl J Med 2013;368:1379-1387

The NEW ENGLAND

JOURNALof MEDICINE



Mortalidad intrahospitalaria por infarto agudo de miocardio. -
Relevancia del fipo de hospital y la atencion dispensada.
Estudio RECALCAR

Andlisis retrospectivo de 100.993 altas por infarto en los hospitales del
Sistema Nacional de Salud.

Procedimiento Casos (n) Tasa bruta de mortalidad (%)
MNinguno 45.341 11,35

Fibrinolisis 4319 803

Angloplastia 41.373 3.16

Ambos 4144 275

Bertomeu V, et al. Mortalidad intrahospitalaria por infarto agudo de miocardio. Relevancia del tipo de
hospital y la atencion dispensada. Estudio RECALCAR. Rev Esp Cardiol. Ahead of print. 2013



Lo que dicen las guias ...

Recommendations

Fibrinolytic therapy Is recommended within 12 h of symptom onset in patients without contraindications if primary
PCI cannot be performed by an experienced team within 120 min of FMC.

In patients presenting early (<2 h after symptom onset) with a large infarct and low bleeding risk, fibrinolysis should be i
considered if time from FMC to balloon inflation is >90 min.

If possible, fibrinolysis should start in the prehospital setting.

A fibrin-specific agent (tenecteplase, alteplase, reteplase) is recommended (over non-fibrin specific agents).

Oral or Lv.aspirin must be administered.

Clopidogrel is indicated in addition to aspirin.
Anticoagulation is recommended in STEMI patients treated with lytics until revascularization (if performed) or for the |

duration of hospital stay up to 8 days.
The anticoagulant can be:

» Enoxaparin Lv followed by s.c. (using the regimen described below) (preferred over UFH).

» UFH given as a weight-adjusted Lv. bolus and infusion.

In patients treated with streptokinase, fondaparinux i.v. bolus followed by s.c. dose 24 h later.

Gabriel Steg, Stefan K. James, et al. ESC Guidelines for the management of acute myocardial infarction in patients
presenting with ST-segment elevation. European Heart Journal (2012) 33, 2569-2619



Lo que dicen las guias ...

Transfer to a PCl-capable centre following fibrinolysis

Is indicated in all patients after fibrinolysis.

Interventions following fibrinolysis
Rescue PCl is indicated immediately when fibrinolysis has failed (<50% ST-segment resolution at 60 min).

Emergency PCl is indicated in the case of recurrent ischaemia or evidence of reocclusion after initial successful
fibrinolysis.

Emergency angiography with a view to revascularization Is indicated in heart failure/shock patients.
Angiography with a view to revascularization (of the infarct-related artery) is indicated after successful fibrinolysis.
Optimal timing of angiography for stable patients after successful lysis: 324 h.

Gabriel Steg, Stefan K. James, et al. ESC Guidelines for the management of acute myocardial infarction in patients
presenting with ST-segment elevation. European Heart Journal (2012) 33, 2569-2619









Conclusiones

m L a fibrinolisis realizada de manera precoz en
pacientes con bajo riesgo hemorrdgico fiene
resultados comparables con la pPCI

m La fibrinolisis es el fratamiento de eleccion
cuando se espera un fiempo prolongado en la
legada a un centro con pPCI

m El acceso mas precoz a la revascularizacion es
importante para mejorar el prondstico en el
IAMCEST

m Se debe realizar un cateterismo entre 3y 24
horas tras la filbrinolisis




David Sheldrick Wildlife Trust, Nairobi, Kenia, 2013 S TS

Gracias por su atencion




