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Risk stratification for the evaluation of coronary heart disease: different score systems
Risk stratification for coronary heart disease (CHD) has great implications. It is a tool to evaluate the burden of CHD in the future,
indicating an increase in CHD in the early industrialized western nations due to an unhealthy lifestyle, and a dramatic rise in the late
industrialized and in the developing countries due to urbanization and adopting “western habits” with lack of physical exertion, cheap but
fatty food, weight gain, cigarette smoking, etc.

Risk stratification for CHD is likewise important for the evaluation of an apparently healthy person, indicating the individual risk, guiding
and—if necessary—implementing preventive measures for primary prevention. For this purpose, three different algorithms are available in

Europe: the Framingham risk score,' the PROCAM algorithm,” and the ESC Score.’

The Framingham study' started as early as 1948, comprising women and
men at an age of 35 to 62 years; in 1971 an additional 5124 “offspring”
were included. Due to the long observation period, a high level of
evidence could be expected. The end point is cardiovascular disease, the
broadest end point of all three studies. Therefore, the risk derived from
the Framingham Score is generally higher than that of the other two
algorithms. Another reason for the rather high event rate in the
Framingham study is based on the high incidence of CHD at the
beginning of the observation period, with a dramatic decline in the
following years from 470 to 185/10° =>60%.* According to model
calculations for different LDL- levels and systolic blood pressure values
of the Framingham score are on average about 25% higher than those
obtained by the PROCAM algorithm and 85 % compared with those of
the ESC charts (calculations not shown).

The PROCAM scoring- system” started in 1985, and is based on >5000
male persons, living in the area of Miinster, Germany, aged 35 to 65
years. The end point is myocardial infarction. Compared with the
Framingham score, the event rate is about 25% lower, and compared
with the ESC charts almost 80% higher. The algorithm is almost
exclusively based on men and can only be extrapolated to
postmenopausal women, with some arbitrary correction factors of about
25% to 30% with the exception of diabetic women.’

The ESC risk charts are based on several prospective European trials
with the end point of lethal cardiovascular events—such as myocardial
infarction, stroke, aortic rupture, etc. Due to different risks in various
European countries, charts for low-, medium-, and high-risk countries
were developed. The end point of cardiovascular death in the
ESC- charts in Europe yields lower event rates compared to the
Framingham- score (- 85%) and to the PROCAM- score (- 80%). These
correction factors for the comparison of the 3 risk scores, however, can
only be used correctly, if the different end points—cardiovascular death,
myocardial infarction, and CHD - are linearly correlated to each other.
In all of these three risk algorithms some risk indicators, which have
been shown to be of prognostic importance, are not included, such as
physical fitness, body weight, impaired glucose tolerance, or
inflammation markers. Other risk factors are only considered
qualitatively as present or not present, eg, smoking, although the number

of cigarettes consumed is of prognostic significance. The new
CARISSMA system of Prof Gohlke and coworkers® covers the
quantitative values of body weight (body mass index [BMI]), number of
cigarettes consumed per day, and physical exercise (Kcal/week). The
results gained are used in addition to the existing 3 scoring systems
improving the prognostic information. The significance of this
supplemental information system can be exemplified by some model
calculations. These are based in the following examples on a 50-year-
old man, LDL 170 (mg/dL), HDL 40 (mg/dL), TGL 200 (mg/dL),
systolic blood pressure 140 (mm Hg) and no sports:

Cigarettes/day 0 10 20 30 40 50 60
ESC-charts 1.0

CARRISMA 1.0 0.80 1.30 1.77 2.23 2.66 | 3.08
Taking the same person and assuming a cigarette consumption of
20/day:

Physical exercise 0 500 | 1000 | 1500 | 2000 | 2500 | 3000
[Kcal/week]

ESC-charts 1.00

CARRISMA 1.30 1.28 1.13 | 0.98 0.83 0.78 | 0.78

The maximum protective effect is practically achieved with 2000
(Kcal/ week) corresponding to 2.5 hrs jogging (10 km/h) for a man of 55
years and a weight of 80 kg’.

Calculations for a similar person consuming 20 cigarettes/ day and no

sports:

Body weight 22 |23 25 |26 | 28| 30| 32|34 |36 |37
(BMI)

ESC-charts 1.0

CARRISMA 1.30) 1.23 | 1.22| 1.21] 1.26| 1.44| 1.57| 1.67| 1.67| 1.67

At least 70% to 80% of cardiovascular mortality is related to an
unhealthy life style; and most heart attacks occur in persons with an
average risk. In order to implement preventive measures and
especially drugs, which then have to be taken lifelong, a risk
evaluation as precise as possible is mandatory. For this purpose, the
new CARRISMA system yields important additional information.
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