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Acceptable risk acute incapacitation/yr

Guidance material for CAA-NO aeromedical examiners. 1178/2011 Part-MED & 2015/340 Part-

ATCO.MED. VERSION 4. 



Age Related Risk Score

NHG-Standaard Cardiovasculair risicomanagement (M84) Versie 4.1, september 2024



Classification Cardiovascular risk

SCORE2 risk prediction algorithms: new models to estimate 10-year risk of cardiovascular disease in Europe. 

SCORE2 working group and ESC Cardiovascular risk collaboration EHJ, Volume 42, 1 July 2021, Page 2439



Risk factors and Coronary Artery Disease



Guideline for evaluation of CVD risk
The American College of Cardiology Foundation (ACCF) and the American 
Heart Association (AHA): Guidelines for the procedures of detection, 
management, or prevention of cardiovascular disease. 

In asymptomatic adults, global risk scoring should be performed and a 
family history of cardiovascular disease should be obtained for 
cardiovascular risk assessment. The following tests and measures could be 
used as well:

• Measurement of lipid parameters beyond a standard fasting lipid profile

• Brachial/peripheral arterial flow-mediated dilation studies

• Specific measures of arterial stiffness

• Coronary CT angiography

• MRI for detection of vascular plaque

Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA guideline on the primary prevention of cardio-

vascular disease: ACC/AHA Task Force on Clinical Practice Guidelines. Circulation. 2019;140:e563–e595.



Evaluation of CVD risk (cntd)

• ECG may be considered in asymptomatic adults without hypertension or DM.

• Exercise ECG may be considered in intermediate-risk asymptomatic adults, 
particularly when attention is paid to non-ECG markers such as exercise 
capacity.

• Transthoracic echocardiography is not recommended in asymptomatic 
adults without hypertension.

• Stress echocardiography is not indicated for low- or intermediate-risk 
asymptomatic adults.

Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA guideline on the primary prevention of cardio-

vascular disease: ACC/AHA Task Force on Clinical Practice Guidelines. Circulation. 2019;140:e563–e595.



Evaluation of CVD risk (cntd)

• Coronary artery calcium (CAC) measurement is reasonable in 
asymptomatic intermediate-risk adults, but not in persons at low risk; it may 
be reasonable when the patient's risk falls between low and intermediate.

• For cardiovascular risk assessment in asymptomatic adults with diabetes 
mellitus, measurement of CAC is reasonable (patients 40 years and older). 
Stress myocardial perfusion scan (MPS) may be considered.

• Cardiac MRI among asymptomatic individuals with regional myocardial 
dysfunction (RMD).

• In postmenopausal women with hormone replacement therapy sudden 
cardiac death comprised most cardiac deaths. Independent predictors of 
sudden cardiac death included myocardial infarction, congestive heart 
failure, decreased eGFR, atrial fibrillation, physical inactivity, and diabetes. 

Arnett DK, Blumenthal RS, Albert MA, et al. 2019 ACC/AHA guideline on the primary prevention of cardio-

vascular disease: ACC/AHA Task Force on Clinical Practice Guidelines. Circulation. 2019;140:e563–e595.



Nontraditional/novel risk factors 1/2

• C-reactive protein

• Lipoprotein(a)

• Homocysteine

• Tissue plasminogen activator

• Small, dense LDL

• Fibrinogen



Nontraditional/novel risk factors 2/2

• End-stage renal disease (ESRD), chronic inflammatory diseases affecting 
connective tissues (eg, lupus, rheumatoid arthritis), HIV infection/AIDS, 
highly active antiretroviral therapy [HAART]), and other markers of 
inflammation. 

• Low serum testosterone levels and/or presence of erectile dysfunction.

• Woman aged 50 years or younger following hysterectomy.

• Too little sleep (≤5-6 h per night) or too much sleep (>8-9 h per night).

• Birth weight.

• Xanthelasmata (but not arcus corneae).

• Vitamin D deficiency.



Limitations risk score calculators
• Incomplete risk stratification

• DM: HbA1c, UACR (urine albumin creatinine ratio), and eGFR

• Exclusion of relevant risk factors
• Recognized risk enhancing factors

• Family history of premature ASCVD

• Kidney disease

• Inflammatory disorders

• Metabolic syndrome

• Lipids / biomarkers

• Coronary artery calcification

• Timeframe considerations
• Estimation of 10 yr or 30 yr risk, lifetime risk
• Effect of therapeutic interventions

• Requirements for updating



Utility of CVD risk calculators

• Ease of use
Availability and performance (www, integration in EPD)

Required data easily measurable and available

• Accuracy

External validation to determine accuracy and utility

• Applicability

Major clinical endpoints for individual and population

• Major society endorsement

Recommendations of professional society and health organization guidelines



CVD risk assessment calculator

Name (acronym) and discription of the calculator

• Derivation dataset (interval)

• External validation dataset (interval)

• (Risk Region)

• Risk factors

• Clinical endpoints



Often applied CVD risk calculators

PREVENT (AHA) (Predicting Risk of CVD calculator) (USA), age 30-79;

ASCVD Risk Estimator Plus (2018) (USA), age 20-79;

SCORE-2 (Systematic COronary Risk Evaluation), ESC (2012) (EUROPE), age 40-69;

SCORE2-OP (Systematic COronary Risk Evaluation Older Persons), ESC (2012), age > 70;  

QRISK3-2018 and QRISK-lifetime calculator, to estimate ASCVD risk for adults aged 25-84 

(including DM2) without CVD (UK);

CHINA-PAR Risk Estimator (2016) for Chinese individuals, age not specified (CHINA);

The World Health Organization (WHO) CVD updated risk charts (2019) for 21 worldwide 

regions, age not specified (WHO);



Online calculators of CVC risk (1/2)



Online calculators of CVC risk (2/2)



Approach to CVD risk calculation



No actual or previous CVD events



U-Prevent (EUR and USA)



U-Prevent: Determine Risk Region

SCORE2 working group and ESC Cardiovascular risk collaboration. SCORE2 risk prediction algorithms:  

new models to estimate 10-year risk of cardiovascular disease in Europe. EHJ (2021) 42, 2439–2454



Risk calculator: Score2 (CVD-)

SCORE2 working group and ESC Cardiovascular risk collaboration. SCORE2 risk prediction algorithms:  

new models to estimate 10-year risk of cardiovascular disease in Europe. EHJ (2021) 42, 2439–2454



Risk calculator: Score2-OP (CVD-)

SCORE2 working group and ESC Cardiovascular risk collaboration. SCORE2 risk prediction algorithms:  

new models to estimate 10-year risk of cardiovascular disease in Europe. EHJ (2021) 42, 2439–2454



ASCVD Risk Estimator Plus (USA)

Lloyd-Jones DM, Braun LT, Ndumele CE et al. Use of risk assessment tools to guide decision-making in 

the primary prevention of atherosclerotic cardiovascular disease: JACC Nov 2018, 25711



Risk calculator: QRISK®3 (UK) (CVD-)

Hippisley-Cox J, Coupland C, and Brindle P. Development and validation of QRISK3 risk prediction 

algorithms to estimate future risk of cardiovascular disease: prospective cohort study. BMJ 2017; 357



Reynolds Risk Score (   > 45 yrs USA)

Ridkers PM, Buring JE, Rifai N et al. Development and Validation of Improved Algorithms for the 

Assessment of Global Cardiovascular Risk in Women. The Reynolds Risk Score. JAMA. 2007;297:611-619



Actual/previous CVD events / DM



Risk calculator: Smart2 (CVD+)

SCORE2 working group and ESC Cardiovascular risk collaboration. SCORE2 risk prediction algorithms:  

new models to estimate 10-year risk of cardiovascular disease in Europe. EHJ (2021) 42, 2439–2454



Risk calculator: Score2-DM

SCORE2 working group and ESC Cardiovascular risk collaboration. SCORE2 risk prediction algorithms:  

new models to estimate 10-year risk of cardiovascular disease in Europe. EHJ (2021) 42, 2439–2454



Risk calculator: ADVANCE (DM) / 4yrs

AP Kengne.

The ADVANCE cardiovascular 

risk model and current 

strategies for cardiovascular 

disease risk evaluation in 

people with diabetes. 

Cardiovasc J Afr

2013 Nov;24(9):376



Take Home Messages

• Individual CVD risk may vary considerably by age, risk 
factors, previous CVD, DM and other conditions;

• The flight license of a pilot is associated with an acceptable 
risk for airborn incapacitation; 

• There is a number of risk calculators available to calculate 
CVD risk (see also website CardioExpert);

• EASA CVD risk may deviate from clinical CVD risk;

• By showing the effects of risk reduction by therapy, a CVD 
risk calculator may motivate the pilot to adhere to therapy;



Thanks for your attention






