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High Prevalence of Extensive Atherosclerosis

CH women aged 40-65: number 
needed to image 1:11 for 
TPA80, a marker of advanced 
carotid atherosclerosis (Arterial 
age 75 years)

Extensive carotid atherosclerosis 
and the diagnostic accuracy of 
coronary risk calculators
Michel Romanens, Martin Bødtker Mortensen, 
Isabella Sudano, Thomas Szucs, Ansgar Adams
Preventive Medicine Reports 6 (2017) 182–186



Sensitivity (SENS) and 
Specificity (SPEC) of 
coronary risk calculators at 
the high risk threshold 
(SCORE 5%, 20% 
remainders) to detect 
TPA80, a marker of 
advanced carotid 
atherosclerosis



Summarized discriminatory 
performance of FRAM-CVD, 
SCORE-CVD, PCE and PROCAM 
coronary risk calculators to detect 
total plaque area >80 mm2 (TPA80) 
in 5’144 primary prevention 
subjects.

AUC was significantly lower for 
PCE (AUC 0.77, 95% CI 0.76 – 0.79) 
and PROCAM (0.80, 95% CI 0.78 –
0.81, p<0.0001) when compared to 
FRAM-CVD and SCORE-CVD (both 
0.82, 95% CI 0.81 – 0.84)
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Individual data plot of AGLA 
(horizontal axis) and SCORE 
(logarithmic scale, vertical axis) for 
10-year risk estimates in percent.

Green color denotes
low SCORE risk (< 1.0%)

Yellow denotes intermediate 
SCORE risk (1.0-4.9%)

Red denotes high SCORE risk (≥ 
5%).

N=4588



Note: for all patients (N=4588) and 
LDL cutoff for statin indication of ≥ 
3.0 mmol/l in non low-risk persons

wKappa 0.454 
(95% CI: 0.431 – 0.477)  

disagreement in 26% of cases 

(25% would be treated with SCORE, 
but not with AGLA/PROCAM) at the 
LDL 3.0 mmol/l cutoff.



Summary Part 1

Detection of risk using risk factors AGLA / PROCAM has a reduced 
discrimination for advanced 
atherosclerosis at middle ages, implies a 
poor calibration in women (low sensitivity 
at the 10% risk threshold).

Agreement between AGLA and SCORE is 
poor with respect to risk and statin 
indication
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Advances in healthy life 
years calculations
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Linearity between years in health and risk?
Compression (Fries, 1980) or expansion 
(Gruenberg, 1977) of morbidity?



«VARIFO RISK COMPRESSION PARADOX»

Can I stay healthy until I die at 90?

How long will I stay healthy?

What is my risk then?

So it is 10% in 20 years?

But I am 40, plus 20 makes 60 not 90?

From 5% to 2% in 10 years?

What have I to do then?

Yes, but…

That depends on your risk

Your risk is 5% in 10 years

Yes: 90% chance to stay healthy for 20 years

Well, then you have to reduce your risk further!

Yes, then it is 4% in 20 years, 6% in 30 years, 8% 
in 40 years and 10% in 50 years 
You must keep all your risk factors favorable

A talk between a patient and his doctor



«Varifo Risk Compression Paradox»

Risk in 10 years

Healthy years
(with 90% certainty)

There is an exponential increase of 
healthy years from low to very low risk

Compression of morbidity can only be 
achieved when risk is very low

Very low risk can only be obtained, when 
all major risk factors are favorable

The responsibility of doctors in primary 
care to keep people healthy can not be 
overstated.
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Advances in risk 
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Proposed Risk Model of the Vascular Risk 
Foundation
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Step 1

Cardiovascular Morbidity: 

• calculate FRAM CVD 10 year risk and 
use calibration factors as appropriate 
(e.g. 0.7)

• use arterial age to substitute for 
chronological age

Step 2

All cause Morbidity (observation from 
the Chicago compression of morbidity 
study):

• CVD x 2.6 in men
• CVD x 3.0 in women



49 year old with LDL 5.6, cholesterol lie in 
mind



41 year old diabetic (HbA1c 6.8%, BMI 23), 
rejected statins, until she saw this…!



Population 
attributable 
fractions (PAF)
of single 
cardiovascular 
risk factors in 
healthy persons

NIK=no cigarettes
BP = 120
HDL = 1.5
LDL = 1.8
BMI = 25
CA = chron. Age

Arteris Today NIK BP HDL LDL BMI CA SUM
Arterial Age 12.4 10.7 8.9 7.7 5.2 4.9 2.8
Chronological Age 9.0 7.7 6.4 5.6 3.0 2.8 2.8
PAF absolute 1.8 1.8 1.1 2.6 0.3 2.0 9.6
PAF %  14.2 14.4 9.1 20.8 2.4 16.3 77.2



Summary

Absence of major cardiovascular risk factors 
at age 40 

delays the first occurrence of morbidity and 
decreases the risk for multi-morbidity

at a large reduction in costs and social 
disease burden

Favorable Cardiovascular Health, Compression 
of Morbidity, and Healthcare Costs Forty-Year 
Follow-Up of the CHA Study (Chicago Heart 
Association Detection Project in Industry)

Circulation. 2017;135:1693–1701

The «Risk Compression» Paradox shows 
that only very low risk is associated with the chance 
of compressing morbidity towards the end of life.

There is a need to improve prevention 
efforts and to target them earlier in life, before the 
development of adverse risk factor levels (ie, 
primordial prevention, “1/smarter medicine”).  

Atherosclerosis Imaging with carotid 
ultrasound detects cardiovascular risk in low risk 
subjects defined by coronary risk charts and and
atherosclerosis tracking should be part of a 
comprehensive cardiovascular and all cause 
morbidity management model.

Calculated Years of expected healthy life 
gained appears as an attractive communication tool 
in primary care. 
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Low Cost Imaging

Transducer CHF 4’000, free of charge software for PC, immediate diagnosis



Let us be smart in medicine!
Be aware of economical fallacies!

Think more in «return on investment»!

Thank you for your attention


