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“Time is muscle!”



Acute myocardial infarction: treatment goals



AMI: treatment goals and real life

Nallamothu et al., Circulation. 2005;111:761-767



Pre-hospital ECG



Time to reperfusion with EMS

• Symptom onset to EMS arrival

• EMS arrival to hospital arrival

• Hospital arrival to ECG

• ECG to reperfusion

Without pre-hospital ECG With pre-hospital ECG

Circulation 2008;118:1066-79



Pre-hospital ECG: statement



Models for pre-hospital ECG



Variables conditioning time to ECG

• ECG interpretation

• EMS organization

• Hospital organization

• computer • physician• paramedic • cardiologist

• multiple EMS • single EMS

• multiple health care system • single health care system

• uneasy to coordinate

• less reliable

• higher costs

• easy to coordinate

• reliable

• lower costs

• geographic estension

• city • region• county 



Boston model

• limited area (125 km2)

• paramedics interpretation, physician confirmation

• few EMS



Los Angeles County model

• wider area (10,000 km2)

• algorithm interpretation

• many different EMS, different hospital institutions



North Carolina model

• no interpretation protocol (120,000 km2, 9.5 million inhabitants)

• different EMS, hospitals: no standard protocol



European experiences

• physician interpretation

• limited areas (city, neighbourhood, district)

Arhus

Mantova, Bologna, 

Milan
Vienna



Apulia 



Apulia 



Apulia: demographics and health care assistance 

4 million inhabitants

20.000 km2

One single local government EMS

One single health care system coordinating all

regional hospitals



Apulia: tele-cardiology provider

• One regional telecardiology hub active 24/7

• Centralized medical (cardiologist) interpretation

• Pre-hospital ECG tele-cardiology support



Geographic characteristics

Population 

density

orography



Regional EMS 



Telecardiology technology



Telecardiology technology



Telecardiology ECG



One region, one cardiologist!



Results 



Results  

233.000 patients screened with pre-hospital

tele-cardiology ECG

October 2004 – April 2010
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Results  

13 416

28 207

40 219

48 554

62 372

40 889

Oct '04/Sept '05 Oct '05/Sept '06 Oct '06/Sept '07 Oct '07/Sept'08 Oct '08/Sept'09 Oct '09/Mar'10



Indications to ECG

• chest pain

• typical

• atypical

• epigastric pain

• palpitations

• dizziness / syncope

• breathlessness

• any suspected heart disease



ECG distribution over day-time

36%

29%

35%

day (8 am - 2 pm) afternoon (2 pm - 8 pm) night (8 pm - 8 am)



Symptoms reported

18%

8%

10%

9%

7%

23%

25%

typical chest pain atypical chest pain breathlessness epigastric pain

palpitations dizziness/syncope other



Patients age

2%

3%

7%

10%

12%

16%

25%

20%

5%

0% 5% 10% 15% 20% 25% 30%

>90

80-90

70-80

60-70

50-60

40-50

30-40

20-30



Abnormal ECG findings

45%

55%

abnormal normal

ECG finding in subjects with any suspected acute heart disease: 

55% had a normal ECG



Abnormal ECG findings

acute coronary 
syndrome

18%

arrhythmias
20%

other
62%

Suspected heart disease in subjects with a non normal 

pre-hospital ECG.



Abnormal ECG findings

abnormal
23%

normal
77%

ECG findings in subject with symptoms suggestive for acute 

coronary syndrome (typical chest pain).



Time to ECG

Brunetti et al., J Thromb Thrombolysis 2009



Time to ECG

74%

26%

within 30 minutes over 30 minutes

Preliminar analysis

since onset of chest pain



Brunetti et al., J Thromb Thrombolysis 2009

STEMI in subjects with chest pain



Symptoms in subjects with suspected STE-ACS 

DIZZINESS/FAINT 9%

TYPICAL CHEST PAIN 

43%

DYSPNOEA

8,6%

COMA

0,1%

EPIGASTRIC PAIN

5,3%

ATYPICAL CHEST PAIN

5,8%

OTHER

13,6%

PALPITATIONS

4,8%

NO SYMPTOMS

2,3%

SWEATING/VOMITING

3,6%



Atypical STEMI presentation

Brunetti et al., Eur J Cardivasc Prev Rehab 

2010 epub ahead of print



Pre-hospital ECG for elderly patients with STEMI



Pre-hospital ECG for early rule out of 

patients with syncope

Brunetti et al., submitted



Conclusions 

• A single regional tele-cardiology hub providing pre-hospital 

ECG may affordably support a region-wide public EMS

• Single tele-cardiology hub, lower costs of pre-hospital ECG 

implementation (cost analysis needed)

• Single EMS, single telecardiology hub, single hospital service:

ideal scenario for reducing reperfusion times



Conclusions

TELE-MEDICINE + EMS/HOSPITAL NETWORK:

the fastest and easiest way to reduce time to ECG (treatment)

Beam me up, Scotty!


