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Chest pain: Quale porta?

ESC 2002



Etiologies
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1995



The rational clinical examination. Is this patient having 
a myocardial infarction?

JAMA 1998

• When faced with a patient with acute chest pain, clinicians must distinguish 
myocardial infarction (MI) from all other causes of acute chest pain.

• Despite advances in investigative modalities, a focused history and physical 
examination followed by an ECG remain the key tools for the diagnosis of MI. 

• The most powerful features that increase the probability of MI, and their 
associated likelihood ratios (LRs), are new ST-segment elevation (LR range, 
5.7-53.9); new Q wave (LR range, 5.3-24.8); chest pain radiating to both the 
left and right arm simultaneously (LR, 7.1); presence of a third heart sound 
(LR, 3.2); and hypotension (LR, 3.1). The most powerful features that 
decrease the probability of MI are a normal ECG result (LR range, 0.1-0.3), 
pleuritic chest pain (LR, 0.2), chest pain reproduced by palpation (LR range, 
0.2-0.4), sharp or stabbing chest pain (LR, 0.3), and positional chest pain (LR, 
0.3). 

Panju AA et al



Diagnosi SCA nei DEA
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Does This Patient With Chest Pain Have Acute 
Coronary Syndrome? The Rational Clinical 

Examination Systematic Review
JAMA 2015

• About 10% of patients with acute chest pain are ultimately 
diagnosed with acute coronary syndrome (ACS). Early, accurate 
estimation of the probability of ACS ....ensure that high-risk 
patients are promptly treated.

• Among patients with suspected ACS presenting to emergency 
departments, the initial history, physical examination, and 
electrocardiogram alone did not confirm or exclude the diagnosis 
of ACS. Instead, the HEART or TIMI risk scores, which incorporate 
the first cardiac troponin, provided more diagnostic information.

• The most useful for identifying patients less likely to have ACS were 
the low-risk range HEART score (0-3) (LR, 0.20 [95% CI, 0.13-0.30]), 
low-risk range TIMI score (0-1) (LR, 0.31 [95% CI, 0.23-0.43]), 

Fanaroff et al
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ESC guidelines 2015





NICE guidelines

• 1.2.5 Use of biochemical markers for diagnosis of an 
acute coronary syndrome

• 1.2.5.1 Do not use high-sensitivity troponin tests for 
people in whom ACS is not suspected. [new 2016]

• 1.2.5.2 For people at high or moderate risk of MI (as 
indicated by a validated tool), perform high-
sensitivity troponin tests as recommended in the 
NICE diagnostics guidance on myocardial infarction 
(DG15). [new 2016]

http://www.nice.org.uk/guidance/dg15


HEART score



Confronto scores



• Compara la HEART Pathway versus Usual care 
(ACC/AHA)

• Include 282 pazienti 
• IDENTIFICA il 46.8% di pazienti a BASSO RISCHIO

Descrizione HEART Usual Care Differenza

Test provocativi/imaging 56,7% 68,8% - 12,1%

Dimissioni precoci 39,7% 18,4% + 21,3%

Degenza Media 9,9 ore 21,9 ore - 12 ore

MACE in Low risk 0 ------

BASSO 0-3
MACE 1,6%

BASSO 0-3
MACE 1,6%

INTERMEDIO 4-6
MACE 16,6%

INTERMEDIO 4-6
MACE 16,6%

ALTO 7-10
MACE 50,1%

ALTO 7-10
MACE 50,1%
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Figure 1
Diagnostic algorithm
and triage in acute 
coronary syndrome.
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Figure 2 Value of high-sensitivity cardiac troponin. 

aThe limit of detection varies among the different hs-cTn assays 
between 1 ng/L and 5 ng/L. Similarly, the 99th percentile varies 
among the different hs-cTn assays, mainly being between 10 ng/L 
and 20 ng/L. 

hs-cTn assays (right) are reported in ng/L and provide identical 
information as conventional assays (left, reported in μg/L) if the 
concentration is substantially elevated, e.g. above 100 ng/L. In 
contrast, only hs-cTn allows a precise differentiation between 
‘normal’ and mildly elevated. Therefore, hs-cTn detects a relevant 
proportion of patients with previously undetectable cardiac 
troponin concentrations with the conventional assay who have hs-
cTn concentrations above the 99th percentile possibly related to 
AMI. 
??? = unknown due to the inability of the assay to measure in the 
normal range
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Table 1 Clinical implications of high-sensitivity cardiac troponin 
assays (1)

Compared with standard cardiac troponin assays, hs-cTn assays:

• Have higher NPV for AMI.

• Reduce the 'troponin-blind' interval leading to earlier detection of AMI.

• Result in ~4% absolute and ~20% relative increases in the detection of  type 1 MI 

and a corresponding decrease in the diagnosis of unstable angina.

• Are associated with a 2-fold increase in the detection of type 2 MI.



Cause di rialzo della troponina non 
correlate a SCA

• Tachiaritmie 

• Scompenso cardiaco

• Emergenze ipertensive 

• Patologie critiche (es sepsi) 

• Miocarditi , miopericarditi, 
endocarditi

• S. Takotsubo

• Valvulopatie 

• Dissezione aortica

• Embolia polmonare 

• Insufficienza renale associata a 
cardiopatia

• Ictus ischemico/emorragico 

• Contusione cardiaca o 
procedure invasive 
(cardioversione, CABG, PCI, 
ablazione, pacing)

• Ipo/ipertiroidismo

• Patologie infiltrative 
(amiloidosi,sarcoidosi)

• Cardiotossicità da farmaci 
(doxorubicina, 5-fluorouracile) 

• Rabdomiolisi 

• Allenamenti di resistenza 
estrema
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Figure 3 (1)
0 h/1 h rule-out and
rule-in algorithm using 
high-sensitivity cardiac 
troponin assays in 
haemodynamically stable 
patients presenting with 
suspected non-ST-
segment elevation acute 
coronary syndrome to the 
emergency department. 

aOnly applicable if CPO >3 h.
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Table 3 Assay specific cut-off levels in ng/l within the 0 h/1 h 
and 0 h/2 h algorithms (1)

0 h/1 h algorithm Very low Low No 1h ∆ High 1h ∆

hs-cTn T (Elecsys; Roche) <5 <12 <3 ≥52 ≥5

hs-cTn I (Architect; Abbott) <4 <5 <2 ≥64 ≥6

hs-cTn I (Centaur; Siemens) <3 <6 <3 ≥120 ≥12

hs-cTn I (Access; Beckman Coulter) <4 <5 <4 ≥50 ≥15

hs-cTn I (Clarity; Singulex) <1 <2 <1 ≥30 ≥6

hs-cTn I (Vitros; Clinical Diagnostics) <1 <2 <1 ≥40 ≥4

hs-cTn I (Pathfast; LSI Medience) <3 <4 <3 ≥90 ≥20

hs-cTn I (TriageTrue; Quidel) <4 <5 <3 ≥60 ≥8

These cut-offs apply irrespective of age and renal function. Optimized cut-offs for patients above 75 years of age and patients with renal dysfunction have been 
evaluated, but not consistently shown to provide better balance between safety and efficacy as compared to these universal cut-offs. The algorithms for additional 
assays are in development. 
hs-cTn = high-sensitivity cardiac troponin; TBD = to be determined.
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Table 3 Assay specific cut-off levels in ng/l within the 0 h/1 h 
and 0 h/2 h algorithms (2)

0 h/2 h algorithm Very low Low No 2h ∆ High 2h ∆

hs-cTn T (Elecsys; Roche) <5 <14 <4 ≥52 ≥10

hs-cTn I (Architect; Abbott) <4 <6 <2 ≥64 ≥15

hs-cTn I (Centaur; Siemens) <3 <8 <7 ≥120 ≥20

hs-cTn I (Access; Beckman Coulter) <4 <5 <5 ≥50 ≥20

hs-cTn I (Clarity; Singulex) <1 Tbd Tbd ≥30 Tbd

hs-cTn I (Vitros; Clinical Diagnostics) <1 Tbd Tbd ≥40 Tbd

hs-cTn I (Pathfast; LSI Medience) <3 Tbd Tbd ≥90 Tbd

hs-cTn I (TriageTrue; Quidel) <4 Tbd Tbd ≥60 Tbd

These cut-offs apply irrespective of age and renal function. Optimized cut-offs for patients above 75 years of age and patients with renal dysfunction have been 
evaluated, but not consistently shown to provide better balance between safety and efficacy as compared to these universal cut-offs. The algorithms for additional 
assays are in development. 
hs-cTn = high-sensitivity cardiac troponin; TBD = to be determined.
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Recommendations for diagnosis, risk stratification, imaging, and 
rhythm monitoring in patients with suspected non-ST-segment 
elevation acute coronary syndrome (4)

Recommendations Class Level

Diagnosis and risk stratification (continued)

The routine use of copeptin as an additional biomarker for the early rule-out of 

MI should be considered where hs-cTn assays are not available.
IIa B

It should be considered to use established risk scores for prognosis estimation. 
IIa C

For initial diagnostic purposes, it is not recommended to routinely measure 

additional biomarkers such as h-FABP or copeptin, in addition to hs-cTn. III B

0 h = time of first blood test; 1 h, 2 h, 3 h = 1, 2, or 3 h after the first blood test.



Eco: a chi?
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Figure 3 (1)
0 h/1 h rule-out and
rule-in algorithm using 
high-sensitivity cardiac 
troponin assays in 
haemodynamically stable 
patients presenting with 
suspected non-ST-
segment elevation acute 
coronary syndrome to the 
emergency department. 

aOnly applicable if CPO >3 h.
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Recommendations for diagnosis, risk stratification, imaging, and 
rhythm monitoring in patients with suspected non-ST-segment 
elevation acute coronary syndrome (5)

Recommendations Class Level

Imaging

In patients presenting with cardiac arrest or haemodynamic instability of 

presumed cardiovascular origin, echocardiography is recommended and 

should be performed by trained physicians immediately following a 12-lead 

ECG.

I C

In patients with no recurrence of chest pain, normal ECG findings, and 

normal levels of cardiac troponin (preferably high sensitivity), but still with a 

suspected ACS, a non-invasive stress test (preferably with imaging) for 

inducible ischaemia or CCTA is recommended before deciding on an invasive 

approach.

I B

0 h = time of first blood test; 1 h, 2 h, 3 h = 1, 2, or 3 h after the first blood test.
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Recommendations for diagnosis, risk stratification, imaging, and 
rhythm monitoring in patients with suspected non-ST-segment 
elevation acute coronary syndrome (6)

Recommendations Class Level

Imaging (continued)

Echocardiography is recommended to evaluate regional and global LV 

function and to rule in or rule out differential diagnoses.a
I C

CCTA is recommended as an alternative to ICA to exclude ACS when there is 

a low-to-intermediate likelihood of CAD and when cardiac troponin and/or 

ECG are normal or inconclusive.

I A

0 h = time of first blood test; 1 h, 2 h, 3 h = 1, 2, or 3 h after the first blood test.
aDoes not apply to patients discharged the same day in whom NSTEMI has been ruled out.
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Figure 4 (1)  Timing of the 
blood draws and clinical 
decisions when using 
the European Society
of Cardiology 
0 h/1 h algorithm. 
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Figure 4 (1)  Timing of the 
blood draws and clinical 
decisions when using 
the European Society
of Cardiology 
0 h/1 h algorithm. 

<0.5%<0.5%
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CENTRO STUDI  SIMEU

Tra il dire e il fare c’è di 
mezzo…………….

Pier Luigi Ricci

……………………………
…. il cominciare
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