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Classification of  Recommendations and Levels of  Evidence 

A recommendation with 

Level of Evidence B or C 

does not imply that the 

recommendation is weak. 

Many important clinical 

questions addressed in 

the guidelines do not lend 

themselves to clinical 

trials. Although 

randomized trials are 

unavailable, there may be 

a very clear clinical 

consensus that a 

particular test or therapy 

is useful or effective.  

  

*Data available from 

clinical trials or registries 

about the usefulness/ 

efficacy in different 

subpopulations, such as 

sex, age, history of 

diabetes, history of prior 

myocardial infarction, 

history of heart failure, 

and prior aspirin use.  

 

†For comparative 

effectiveness 

recommendations (Class I 

and IIa; Level of Evidence 

A and B only), studies 

that support the use of 

comparator verbs should 

involve direct 

comparisons of the 

treatments or strategies 

being evaluated. 

 



Community Preparedness and 

System Goals for Reperfusion 

Therapy  

Onset of  Myocardial Infarction 



Regional Systems of  STEMI 

Care, Reperfusion Therapy, and 

Time-to-Treatment Goals  

Onset of  Myocardial Infarction 
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19 Randomized Trials of PCI vs. Lysis 

p=.0019 p=.0053 p<.0001 

Keeley, Grines; Lancet 2003 

N = 5,066 



Transfer for Primary PTCA vs On-Site Lytics   

(Pooled Data from 5 Randomized Trials*) 
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*LIMI, Prague I & II, Air PAMI, DANAMI-II  trials Keeley & Grines, Lancet 2003;361:13-20 



Regional Systems of  STEMI Care, Reperfusion 

Therapy, and Time-to-Treatment Goals  

Reperfusion therapy should be administered to all eligible 

patients with STEMI with symptom onset within the prior 12 

hours.  

Primary PCI is the recommended method of reperfusion when it 

can be performed in a timely fashion by experienced operators.  

I IIa IIb III 

EMS transport directly to a PCI-capable hospital for primary PCI 

is the recommended triage strategy for patients with STEMI with 

an ideal FMC-to-device time system goal of 90 minutes or less.*  

I IIa IIb III 

I IIa IIb III 

*The proposed time windows are system goals. For any individual patient, every effort should be 

made to provide reperfusion therapy as rapidly as possible. 



Primary PCI in STEMI 



   D2B Times – Fantastic Gains in U.S.A. and Europe 
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McNamara RL, JACC, 2006 

N = 29,222 

P < .001 



Quantifying Value of 4.4% Reduction in AMI Mortality 
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Mehta – Textbook of STEMI  Interventions 

4.4% reduction in mortality is achieved 

by responding immediately and 

improving D2B processes 

 

This reduction in mortality is greater 

than use of all AMI drugs! Aspirin, Beta 

Blockers, Statins, ACEI 

 

It is the single most effective way to 

reduce AMI mortality! 

 

Perhaps, even reduce global mortality?   

 

If you add to it the morbidity benefits, 

what procedure in medicine do you know 

that achieves such global improvement 

in life?  



The Economics of Heart Attack: Mortality 

 Puerto Rico 17,913 , population 3,897,9602 
(http://www.cureresearch.com/h/heart_attac
k/stats-country.htm) 

 With a mortality rate of 18.6%, this equates 
to 3,332 deaths annually from AMI 

http://www.cureresearch.com/h/heart_attack/stats-country.htm
http://www.cureresearch.com/h/heart_attack/stats-country.htm
http://www.cureresearch.com/h/heart_attack/stats-country.htm
http://www.cureresearch.com/h/heart_attack/stats-country.htm
http://upload.wikimedia.org/wikipedia/commons/b/bf/Escudo_de_Puerto_Rico_1.svg












Global Perspective…. 

 Only 11% of world population can have 
Primary PCI 

 In Puerto Rico, this fantastic procedure can 
be offered to the entire population 

 As a result of the PRINCE program 

 The ED group is a vital component of this 
unprecedented nationwide project! 



 “Process” & “Procedure” 

of STEMI Interventions  

To improve D2B outcomes, it is critical to improve both 
the Process and the Procedure 



A STEMI Intervention is a blind date! 

The only event that you control in the STEMI process is how 
quick you are -- to abandon immediately what you are doing 

and jump in your car! 



Improving the STEMI “Process”  -  Train 
the First Responders for Greatest 

Efficiency 



10 Best Strategies to Improve D2B Outcomes 

Improving Procedure Improving Process 

 1. Culprit Lesion Identification 
& Parameters of success 

 2. Standardized techniques 

 3. Understanding thrombus 
dynamics/ Selective strategy 
for thrombus management 

 4. Intracoronary Vasodilators 

 5. Bivalirudin as default anti-
coagulant 

 6.  Glycoprotein 2b-3A 
inhibitors 

 1. STEMI system of care 

 2. Committed 24/7 D2B 
strategy 

 3. Pre Hospital Triage and Pre 
Hospital management 

 4. ED Bypass 

 5. Team Work  









PRINCE – MISSION STATEMENT 

To leave a legacy of quality healthcare for the 
citizens of Puerto Rico by creating a world-class, 
population-based system of the management of 

acute myocardial infarction  

http://upload.wikimedia.org/wikipedia/commons/b/bf/Escudo_de_Puerto_Rico_1.svg


















STEMI Centers in Puerto Rico  

SISSO 

HIMA 

CENTRO 

PAVIA 

SAN LUCAS 

10 miles - Scale 

http://upload.wikimedia.org/wikipedia/commons/b/bf/Escudo_de_Puerto_Rico_1.svg


PRINCE – Tasks Accomplished 

 Leadership, Organization, Partners, Stakeholders 

 Integration of San Juan PCI centers 

 Standardized protocol, consent, database 

 Effective STEMI standard operating procedures with 
single page, strict on call, STEMI champions 

 Very close EMS partnership & trust  

 Lives saved, daily 

 Firm culture of STEMI Interventions 

 Education of PR cardiologists, physicians. 





 

CRITERIOS 

 

 

JULIO 2010 

DATABASE 

 

 

SEPT A DIC 

2010 

 

ENERO A DIC  

2011 

 

ENERO A DIC 

2012 

 

ENERO A DIC 

2013 

 

ENERO A MARZO 

2014 

  

Total de casos evaluados 

e identificados 

  

  

2 

  

14 

  

32 

  

43 

  

56 

 

13 

  

 

 

Tiempo de llega a EKG 

  

 

 

115/2=57.2 

  

 

 

181/14=12.9 mins. 

  

 

242/30=8.0 mins 
  

 (2 EKG en el 

momento que 

presente dolor) 

  

  

 

341/41=8 mins. 
  

(2 EKG en el 

momento que 

present dolor) 

 

  

 

387/53=7.3 mins. 

 

(3 EKG en el 

momento presentó 

dolor) 

 

 

132/13=10 mins. 

  

EKG activar equipo 

  

  

195/2=97.5 

  

946/14=67.5 mins. 

  

806/32=25.1  

  

859/43=20 mins. 

  

1652/56=29.5 

mins. 

 

142/13=10.9 mins. 

  

 

 

xD₂B- 

  

 

469/2=234.5 

mins. 

  

  

1262/9=140.2 mins. 

 

(2 SO, 2 cateterismo, 

1 fallece) 

  

  

3708/30=123.6 mins. 

 

( hrs. laborables) 

  

 

3838/43=89 mins. 

  

 

4721/56=56=84.3 

mins. 

 

 

1024/13=78.7 

mins. 

  

D₂B <90 mins. 

  

  

0 

  

3/9 = 33% 

 

 

  

16/30 = 53% 

  

30/43 = 70% 

  

48/56=78% 

 

9/13=69% 

MEAN TIME 
D2B 

PACIENTES RECIBIDOS POR SALA DE EMERGENCIA 

 



 

CRITERIOS 

 

 

enero 

 

 

febrero 

 

marzo 

 

abril 

 

mayo 

 

junio 

  

Total de casos evaluados e identificados 

  

  

5 

 

6 

 

2 

 

3 

 

4 

 

4 

  

Tiempo de obtener el EKG 

 

44/55=8.8 min. 

  

45/6=7.5 mins. 

 

43/2=21.5 min. 

 

39/3=13 min. 

 

4/4=1 min. 

 

12/3=4 min. 

 

 

Tiempo que toma entre EKG y notificar al 

Cardiólogo 

 

53/5=10.6 

 

78/6=13 mins. 

 

11/2=5.5 mins. 

 

31/3=10 mins. 

 

96/4=24 mins 

 
39/3=13 mins 

 

Tiempo respuesta personal de  

Laboratorio Cardiovascular 

 

110/04=27.5 mins. 

(1 hora laborable) 

 

66/4=16.5 mins. 

(2 horas laborables) 

 

26/1=26 mins. 

(1 hora laborable) 

 

50/2=25 mins. 

(1 hora laborable) 

 

30/1=30 mins. 

(3 horas laborables) 

 
66/3=22 mins. 

 

Tiempo Total Sala de Emergencia 

 

230/5=46 mins 

 

316/6=52.6 mins. 

 

96/2=48 mins. 

 

152/3=50.6 mins. 

 

182/4=45.5 mins. 

 
167/3=55.6 mins. 

  

Tiempo  Laboratorio Cardiovascular 

  

  

198/5=36.6 

  

156/6=26 mins. 

  

28/2=14 mins.  

  

73/3=24.3 mins. 

  

114/4= 28.5 mins. 

 

92/3=30.6 mins. 

  

Tiempo desde llegada a primera dilatación 

  

428/5=85.6 mins. 

  

472/6=78.6 mins.  

  

124/2=62 mins.  

  

225/3=75 mins. 

  

296/4=74 mins. 

 

259/3=86.3 mins. 

  

Casos no identificados 

  

  

0 

 

0 

 

1 

 

0 

 

0 

 

0 

 

% pacientes realizados ≤ 90 minutos 

 

3/5=60% 

 

4/6=67% 

 

 

2/2=100% 

 

 

3/3=100% 

 

 

3/4=75% 

 

 

2/3=67% 

 

D2B STEMI 
Analisis de Tiempo 

PACIENTES RECIBIDOS POR SALA DE EMERGENCIA 

2014 



 

CRITERIOS 

 

 

enero 

 

 

febrero 

 

marzo 

 

abril 

 

mayo 

 

junio 

  

Total de casos evaluados e identificados 

  

  

7 

 

9 

 

9 

 

5 

 

6 

 

7 

 

Tiempo respuesta personal de  

Laboratorio Cardiovascular 

 

72/5=14.4 mins. 

(2 horas 

laborables) 

 

105/5=21 mins. 

(4 horas 

laborables) 

 

141/6=23.5 mins. 

(3 horas 

laborables) 

 

 

71/3=23.6 mins. 

(2 horas 

laborables) 

 

10/1=10 mins. 

(4 horas laborables 

1 team ya activado) 

 
56/3=18.6 mins. 

(4 horas 
laborables) 

 

 

Tiempo Total Sala de Emergencia 

 

230/5=46 mins 

 

316/6=52.6 mins. 

 

96/2=48 mins. 

 

152/3=50.6 mins. 

 

182/4=45.5 mins. 

 
167/3=55.6 mins. 

  

Tiempo desde llegada a primera dilatacion 

  

192/7=27.4 mins. 

  

375/9=41.6 mins.  

  

395/9=43.8 mins.  

 

179/5=35.8 mins.  

  

282/6=47 mins. 

 

206/7=29.4 mins. 

 

% pacientes realizados ≤ 90 minutos 

 

7/7 

100% 

 

9/9 

100% 

 

8/9 

89% 

 

5/5 

100% 

 

4/5 

80% 

 

 

7/7 

100% 

D2B STEMI 
Analisis de Tiempo 

PACIENTES RECIBIDOS TRANSLADADOS 

2014 



PRINCE, the landmark AMI Project   

 Absolutely unique – in size, dimension & 
ambition 

 Huge advancement over STEMI system of care 
programs 

 Template for global AMI population-based 
programs 

 Fantastic partnership between stake holders 
with a mission to improve AMI care. 



Top 10 Gains of PRINCE…  

 1. EMS 
 2. Cultural change 
 3.  Nationwide 24/7 STEMI 
 4.  Administrative support 
 5.  ACC partnership 
 6.  Abbott Vascular alliance 
 7.  Team work 
 8.  Leadership 
 9.  STEMI champions 
 10. Inclusiveness     

 



Challenges Ahead… 

 Harness the full potential of Centro Cardiovascular 

 Advance Ponce to the level of San Juan 

 Develop Mayaguez 

 Streamline EMS (designate STEMI ambulances, 
unambiguous roles for city and private ambulances, 
wireless transmission) 

 Optimize data capture 

 Political patronage/press & media 

 Broaden stake holders 

 Public education 

 Publications 

 Living History Educational Document for ACC.   



Conclusions… 

 We need the whole hearted support of ED 
physicians 

 PRINCE will make great strides with ED/EMS 
integration  

 We solicit your support for leaving a legacy 
for Puerto Rico!    


