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Success Story of Short Term Mortality  

in Patients with an Acute MI 

CPU ? 

30% 

15% 

10% 
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Why CPU? 

 

What is CPU? 
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The work load: 

• Chest pain is one of the most common chief 

complaints of patients presenting to EDs. 

•  8-10% of the ED visits are for chest pain and 

related symptoms 

WHY CPU ? 
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The challenges: 

• Patients presenting with chest pain who have 

life threatening underlying disease often not 

look critical on initial presentation 

• It is estimated that 8-10% of patients 

presenting with ACS are discharged 

mistakenly from the ED  

• These patients have 30 day mortality of 2% 

 

WHY CPU ? 
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Challenges cont: 

• Missed MI is the most common cause for 

litigation  

• Medical malpractice lawsuits for missed MI 

recover the highest awards. 

WHY CPU ? 
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3 Objectives 

I. To rapidly and accurately assess a patient 

 complaining of acute chest pain 

II. To formulate an accurate differential 

 diagnosis  

III.  To initiate rapidly the appropriate basic 

 therapy 

WHY CPU ? 
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Chest Pain 

Acute Coronary Syndrome 

persistent 
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ST/T - 

abnormalities 

normal or 

undetermined 

ECG 

STEMI   NSTEMI 
Unstable 

Angina 
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rise/fall 
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Admission 

Working 

diagnosis 

ECG 

Bio-chemistry 

Diagnosis 

European Heart Journal (2011) 32:2999–3054 
doi:10.1093/eurheartj/ehr236 

http://www.escardio.org/guidelines
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Decision-making algorithm in ACS 

Evaluation 

• Quality of chest pain. 

• Symptom-orientated 

physical examination. 

• Short history for the 

likelihood of CAD. 

• Electrocardiogram 

(ST elevation?). 

STEMI reperfusion 

ACS 

possible 

1. Clinical Evaluation 2. Diagnosis/Risk Assessment 3. Coronary angiography 

No CAD 

early 

< 24 h 

< 72 h 

urgent 

< 120 min 

no/elective 

Validation 

• Response to antianginal treatment. 

• Biochemistry/troponin. 

• ECG. 

• Echocardiogram. 

• Calculated risk score (GRACE). 

• Risk criteria. 

• Optional: CT, MRI, scintigraphy. 

http://www.escardio.org/guidelines
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Prehospital and in-hospital management, and 

reperfusion strategies within 24 h of FMC 

http://www.escardio.org/guidelines
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Cardiac and non cardiac conditions that  

can mimic NSTE-ACS  

Cardiac Pulmonary Haematological Vascular Gastro-intestinal Orthopedic 

Myocarditis 

Pericarditis 

Myopericarditis 

Cardiomyopathy 

Valvular disease 

Apical ballooning 

(Tako-Tsubo 

syndrome) 

Pulmonary 

embolism 

Pulmonary 

infarction 

Pneumonia 

Pleuritis 

Pneumothorax 

Sickle cell anaemia Aortic dissection 

Aortic aneurysm 

Aortic coarctation 

Cerebrovascular 

disease 

Esophageal 

spasm 

Esophagitis 

Peptic ulcer 

Pancreatitis 

Cholescystitis 

Cervical 

discopathy 

Rib fracture 

Muscle injury/  

inflammation 

Costochondritis 

Differential Diagnoses of Chest Pain 



www.escardio.org/guidelines 

Recommendations for diagnosis 
and risk stratification (1) 

Recommendations Class Level 

In patients with a suspected NSTE-ACS, diagnosis and short-term ischaemic/ 

bleeding risk stratification should be based on a combination of clinical 

history, symptoms, physical findings, ECG (repeated or continuous ST 

monitoring), and biomarkers. 

I A 

ACS patients should be admitted preferably to dedicated chest pain units or 

coronary care units. 
I C 

It is recommended to use established risk scores for prognosis and 

bleeding (e.g. GRACE, CRUSADE). 
I B 

European Heart Journal (2011) 32:2999–3054 
doi:10.1093/eurheartj/ehr236 

http://www.escardio.org/guidelines
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US Experiences with  Chest Pain Centers  

• 1981: The first CPC was established in Baltimore 

• In 2000 more than 1500 CPCs 

• Society for CHEST PAIN CENTERS 

 

 

 

 

 

From Bahr: CPCs: Past Present and Future 
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• Reduction of the proportion of patients admitted to 
the hospital from 54 to 37% 

• Patients wrongly discharged with an ACS from 14% 
in the ED  to 6% in the CPU 

• Reduced costs (saving of 78 £/patient) 

• More patient satisfaction 

BMJ, doi:10.1136/bmj.37956.664236.EE (published 14 January 2004) 
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Spatial Requirements 
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Equipment 
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Minimum Diagnostics 
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Rapid rule-out of ACS with high-sensitivity troponin. 
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Diagnostics 
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Minimum Diagnostics 
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Recommendations for diagnosis 
and risk stratification (2) 

Recommendations Class Level 

Blood has to be drawn promptly for troponin (cardiac troponin T or I) 

measurement.The result should be available within 60 min.The test should be 

repeated 6-9 h after initial assessment if the first measurement is not conclusive. 

Repeat testing after 12-24 h is advised if the clinical condition is still suggestive 

of ACS.  

I A 

A rapid rule-out protocol (0 and 3 h) is recommended when highly sensitive 

troponin tests are available. 
I B 

An echocardiogram is recommended for all patients to evaluate regional and 

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

Coronary angiography is indicated in patients in whom the extent of CAD or 

the culprit lesion has to be determined. 
I C 

Coronary CT angiography should be considered as an alternative to invasive 

angiography to exclude ACS when there is a low to intermediate likelihood of 

CAD and when troponin and ECG are inconclusive. 
IIa B 

In patients without recurrence of pain, normal ECG findings, negative troponins 

tests, and a low risk score, a non-invasive stress test for inducible ischaemia is 

recommended before deciding on an invasive strategy. 
I A 

European Heart Journal (2011) 32:2999–3054 
doi:10.1093/eurheartj/ehr236 

An echocardiogram is recommended for all patients to 

evaluate regional and global LV function and to rule in 

or rule out differential diagnoses. 

http://www.escardio.org/guidelines
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Recommendation for initial diagnosis 

Echocardiography may assist in making the 

diagnosis in uncertain cases but should not 

delay transfer for angiography. 

http://www.escardio.org/guidelines
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Minimum Diagnostics 
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Exercise testing in the CPU: 

safe and predictive? 
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Treadmill: Risk?  
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Equipment 
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RCX 

RCA 

Coronary-CT 
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Computer Tomography 
 

 

 

64 Slice CT Meta Analyses 

META-ANALYSES  Sens. Spec.           NPV            PPV 

Gopalakrishnan     

Cardiol in Rev 2008 PER SEGMENT  91% 96%              98%             78% 

  

Mowatt     

Heart 2008   PER SEGMENT  90% 97%               99%             76% 
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Length of Stay in the Hospital and Proportion of Patients Discharged. 

Hoffmann U et al. N Engl J Med 2012;367:299-308. 
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162 certified CPUs  (60 CPUs already recertified)  

39 in the certification process 
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What has changed in Germany since 

the introduction of the Chest Pain Unit? 

 

• German CPU Registry 

- 25.102 ACS Patients 

- Start: 2008 

- 38 Clinics (Certified CPU) 

- 3 Mo Follow Up 

Senges et al. 
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Leading Diagnoses 
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First Medical Contact 

Other hospital 

GP 

 
Emergency system 

42% 

Self referral 
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Thank you ! 
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Recommendations for diagnosis 
and risk stratification (2) 

Recommendations Class Level 

Blood has to be drawn promptly for troponin (cardiac troponin T or I) 

measurement.The result should be available within 60 min.The test should be 

repeated 6-9 h after initial assessment if the first measurement is not conclusive. 

Repeat testing after 12-24 h is advised if the clinical condition is still suggestive 

of ACS.  

I A 

A rapid rule-out protocol (0 and 3 h) is recommended when highly sensitive 

troponin tests are available. 
I B 

An echocardiogram is recommended for all patients to evaluate regional and 

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

Coronary angiography is indicated in patients in whom the extent of CAD or 

the culprit lesion has to be determined. 
I C 

Coronary CT angiography should be considered as an alternative to invasive 

angiography to exclude ACS when there is a low to intermediate likelihood of 

CAD and when troponin and ECG are inconclusive. 
IIa B 

In patients without recurrence of pain, normal ECG findings, negative troponins 

tests, and a low risk score, a non-invasive stress test for inducible ischaemia is 

recommended before deciding on an invasive strategy. 
I A 

European Heart Journal (2011) 32:2999–3054 
doi:10.1093/eurheartj/ehr236 

An echocardiogram is recommended for all patients to 

evaluate regional and global LV function and to rule in 

or rule out differential diagnoses. 

http://www.escardio.org/guidelines


Rapid rule-out of ACS with high-sensitivity troponin. 
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European Heart Journal  

Advance Access published August 26, 2011 
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Criteria for high risk with indication for 
invasive management 

Primary 

• Relevant rise or fall in troponin. 

• Dynamic ST- or T-wave changes (symptomatic or silent). 

Secondary 

• Diabetes mellitus. 

• Renal insufficiency (eGFR < 60 mL/min/1.73 m2). 

• Reduced LV function (ejection fraction < 40%). 

• Early post infarction angina. 

• Recent PCI. 

• Prior CABG. 

• Intermediate to high GRACE risk score. 

http://www.escardio.org/guidelines
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Recommendations for diagnosis 
and risk stratification  

Recommendations Class Level 

Blood has to be drawn promptly for troponin (cardiac troponin T or I) 

measurement.The result should be available within 60 min.The test should be 

repeated 6-9 h after initial assessment if the first measurement is not conclusive. 

Repeat testing after 12-24 h is advised if the clinical condition is still suggestive 

of ACS.  

I A 

A rapid rule-out protocol (0 and 3 h) is recommended when highly sensitive 

troponin tests are available. 
I B 

An echocardiogram is recommended for all patients to evaluate regional and 

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

Coronary angiography is indicated in patients in whom the extent of CAD or 

the culprit lesion has to be determined. 
I C 

Coronary CT angiography should be considered as an alternative to invasive 

angiography to exclude ACS when there is a low to intermediate likelihood of 

CAD and when troponin and ECG are inconclusive. 
IIa B 

In patients without recurrence of pain, normal ECG findings, negative troponins 

tests, and a low risk score, a non-invasive stress test for inducible ischaemia is 

recommended before deciding on an invasive strategy. 
I A 

European Heart Journal (2011) 32:2999–3054 
doi:10.1093/eurheartj/ehr236 

A rapid rule-out protocol (0 and 3 h) is recommended 

when highly sensitive troponin tests are available. 

http://www.escardio.org/guidelines
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