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Epidemiology

• Chronic CAD and acute myocardial infarction continue to be 
the leading causes of death in Germany

• During the past ten years the percentage of deaths declined

• 2003: 10.9% (n = 92 637) deaths due to chronic ischemic heart 
disease and 7.5% (n = 64 229) due to acute myocardial 
infarction 

• 2014 this declined to 8.2% (n = 69 890) and 5.8% (n = 48 181) 
respectively. 

• Of those who died in 2014 due to chronic ischemic heart 
disease 49% were men and 51% were women; of those who 
died due to an acute myocardial infarction 56% were men and 
44% were women. 
Federal Health Monitoring (GBE) 
Statistics of the most frequently occurring causes of death 2003-2014
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Prevalence

• CAD with a lifetime prevalance of 9.3% in persons 40-79 years 
old is one of the most important widespread diseases. 

• The lifetime prevalence of myocardial infarction is 4.7% and of 
CAD (excluding myocardial infarction) is 8.0% 

Gosswald A, Schienkiewitz A, Nowossadeck E, et al. Prevalence of myocardial infarction and coronary heart disease in adults 
aged 40-79 years in Germany: results of the German Health Interview and Examination Survey for Adults (DEGS1). 
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2013;56(5-6):650-5 



Regional differences in hospitalizations

Data: Hospitalizations in 2014 due to coronary artery disease (ICD10 Code I25) according to
patients‘ place of residence (district) in Bavaria. Special analysis of the Statistical Office of Bavaria.
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Data: Hospitalizations in 2014 due to coronary artery disease (ICD10 Code I25) according to
patients‘ place of residence (district) in Bavaria. Special analysis of the Statistical Office of Bavaria.
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Regional differences in hospitalizations



Consequences

• CAD is a very frequent diagnosis 
even in the medical practices of primary care 
providers

– Especially among specialists in diabetes

• It correlates very strongly with social status

• Initial diagnosis, where?

• What can the family doctor do to ensure that 
the right patient is catheterized?



Primary care treatment level

• Cardinal symptom: chest pain

NVL Chronic CAD Unabridged 4th Edition, Version 1



Scoring

• There are no rules on how to 
handle which score

• In a symptomatic patient the score 
is only of limited use on how to 
proceed

• Should one‘s medical practice be 
scored and additional diagnostics 
be conducted on all patients from 
a certain score?

• The commonly used scoring 
systems are no longer 
recommended in the guideline



Chest pain: “helpful criteria”

• sex and age (men ≥ 55 years and women ≥ 65 years) (+)  

• known vascular disease (+)  

• known heart failure (+) 

• known diabetes mellitus (+) 

• symptoms are related to physical activity (+)

• pain cannot be reproduced by palpation (+) 

• the patient thinks that the pain is coming from his heart(+) 

• piercing pain (-)

• coughing (-) 

• pain duration between 1-60 minutes (+)

• substernal pain (+) 

• anxiety (cardiophobia) at the time of the diagnosis (-) 

NVL Chronic CAD Unabridged 4th Edition, Version 1



Chest pain: Marburg score

• The “helpful criteria” and the Marburg score 
support the medical history and examination 
in a simple manner – rough orientation



Pretest probability

• Diamond and Forrester 
Chest Pain Prediction Rule

NVL Chronic CAD Unabridged 4th Edition, Version 1



ECG and more

NVL Chronic CAD Unabridged 4th Edition, Version 1

The equipment usually available on-site is an 
ergometer.



The ergometer



Exercise ECG

• It is performed, because the equipment is “available” or it is 
the only non-invasive means available to the family doctor 
apart from the resting ECG

• The economic efficiency of ergometry is often incorrectly 
assessed in an ongoing medical practice
– High upfront investment (6,000€ - 12,000€)

– Long time investment by the physician when performed correctly (up 
to 30 min directly with the patient and the analysis requires up to 40 
min)

– Long time investment by the assisting staff for preparation and 
implementation (30 min – 60 min) 

– The duration of the examination cannot be planned (termination due 
to the patient exhibiting symptoms is possible at any time) 



Exercise ECG

• The economic efficiency of ergometry is often incorrectly 
assessed in an ongoing medical practice
– Presumably the single greatest cause of emergencies in the medical 

practice (syncopes, vertigo, but also emesis)

– In the usual medical practice of a family doctor the physician must 
manage the emergency on his own 

– Patients often cannot leave the practice immediately after ergometry
(dressing, need a towel, often dizzy)

– Some patients cannot perform ergometry (arthritis, etc.) 

• Source: EBM: 20.54€; GOÄ: 59.66€



ESC SCAD Guidelines 2013



What does an unremarkable exercise ECG mean?

Pretest
high

Pretest
moderate

Pretest
low



Significance of an exercise ECG

• Since the exercise ECG has limited precision, especially limited sensitivity, 
it is already in the low to moderate range of pretest probabilities and 
above no longer suitable to rule out CAD.

• A meta-analysis of 147 studies (approximately 24,000 patients) on the 
significance of the exercise ECG reported a large range of the sensitivity 
(23-100%; weighted mean = 68%) and the specificity (17-100%; weighted 
mean = 77%). 

• Generally lower diagnostic significance in women

• No significance in inadequate physical exertion, WPW, ventricular rhythm, 
ST depression > 1 mm at rest and complete left bundle branch block

• Limited when taking digitalis, nitrates or β-blockers and an ST depression 
at rest of 0-1 mm 

Gianrossi R, Detrano R, Mulvihill D, et al. Exercise-induced ST depression in the diagnosis 
of coronary artery disease. A meta-analysis. Circulation 1989;80(1):87-98



Typical course of diagnostic testing

Further examination for 
non-cardiac causes 

Further examination for
non-cardiac causes 

Low pretest 
probability for CAD

Cardinal 
symptom 
Chest pain

Scores

Cardiologist

Marburg 
Score

Participating physicians

Family doctor

Cardiologist

Radiologist

Interventional cardiologist

Exercise ECG

Low pretest
probability for CAD

Additional 
diagnostics 

The pretest is actually decisive



Summary

• The diagnostic options at the interface 
between family doctor and cardiologist are 
relatively poor

• Analysis of the cardinal symptom chest pain in 
light of factors from the medical history

• The exercise ECG hardly makes a contribution 
to improving knowledge and should be greatly 
questioned from an economic perspective



Stress Test (Treadmill)

Stress-
Echo/MPI/Nuclear 

Imaging

cCTA

Invasive Coronary 
Angiography

Percutaneous 
Coronary Intervention

CAD score

Identification of low to 
intermediate risk patients who 
are likely to NOT have CAD will 
reduce unnecessary referrals to 
the cardiologist and therefore 
costs to the payers

40-50% sent home before 
further test (depending on 
prevalence)
Lead to significant reduction in 
down stream cost!

Identification of 
Chest Pain

Possible change by CADScor®

Participating physicians

Family doctor

Cardiologist

Radiologist

Interventional cardiologist



Backup



ESC Guidance
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