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Abstract

Objective. General Practice visits are a unique opportunity to identify and treat individuals at
high cardiovascular (CV) risk. However, a case-finding strategy suited to the daily general
practice is not provided in the CV prevention guidelines. We wanted to create, validate and

test an algorithm for global CV risk assessment and management.

Methods. The algorithm was 1) developed based on evidence from epidemiological studies
and clinical trials, 2) validated in a population-based cohort and 3) tested by randomly

selected general practitioners (GPs) who rated its usefulness and applicability.

Results. 1) Screening for seven clinical risk factors (RF) allowed a quick classification of
patients in four CV risk typologies: obvious high risk (previous CV event or/and type 2
diabetes) in 17%, obvious low risk (no RF) in 14%, smoking-related risk (single RF) in 6%,
or undetermined risk (any other RF) to further evaluate in 63% patients. Inter-physician
reproducibility for risk prediction was excellent. Overall, predicted risk was high, moderate
and low in 25, 17 and 58% of the patients, respectively. 2) These risk predictions were
validated in a cohort of 962 men followed over 10 years. 3) Most GPs reported that the
algorithm was applicable and useful, while half of them started using it frequently in their

daily practice.

Conclusion. This algorithm is a new, pragmatic and evidence-based strategy for systematic
and global CV risk management. It was validated at the population level, and shown to be

applicable and useful in the daily general practice.
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Introduction

Cardiovascular (CV) ischaemic attacks remain a major cause of adult mortality and morbidity
in most industrialised countries. The majority of CV attacks occur in apparently healthy
individuals."* Because a large majority of the adult population is yearly seeking medical

advice in the General Practice, the latter offers a unique opportunity for CV risk prevention.

High CV risk meets the main WHO criteria for screening/case-finding as this severe and
frequent condition may be detected early and treated effectively. High CV risk is the main
focus of the recent third Joint European guidelines for CV prevention released in 2003.% In
these guidelines, the identification of high risk in CAD-free patients requires the measurement
of serum lipids and the use of a risk chart in all patients. This is a time- and cost-consuming
approach. Moreover, many clinicians do not systematically screen their adult patients for CV
risk factors - which are often not reported in the medical record # — and still focus more on

individual CV risk factor(s) than on global CV risk.

Recent studies have pointed to important failures in the implementation of CV prevention.>®
These failures relate to multiple causes, which are internal and external to the physicians. In a
survey on CV prevention conducted among Belgian GPs in 2000, we observed inappropriate
management as far as the diagnosis (e.g. under-use of a global CV risk approach) and the
treatment of CV risk (over-treatment in low risk and under-treatment in high risk patients)

were concerned.’
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The purpose of this research was to develop, validate and test a clinical algorithm to help GPs
in the management of CV risk. This strategy had to be evidence-based, simple, fast and useful

in a busy GP’s daily medical practice.

Methods

DEVELOPMENT OF THE CV RISK ALGORITHM

In the algorithm, the clinical risk assessment and the risk-driven therapeutic targets were
defined according to, respectively, epidemiological and clinical trials evidence. The algorithm
was constructed in three successive steps, namely the screening of the clinical CV risk factors,

the assessment of the patient’s CV risk level, and the risk-related therapeutic targets.

1. The screening included the main clinical risk factors readily available in the primary care
setting ® : age, sex, personal and familial history of ischaemic CV disease, smoking, high
blood pressure, diabetes and history of dyslipidaemia. These risk factors were defined
according to the European guidelines for CV prevention ® and the international guidelines for

hypertension management °.

2. To help GPs quickly assess the patient’s CV risk level, we defined risk typologies
according to epidemiological evidence from the Framingham, Monica and Procam
population-based projects.’®*? Patients at undetermined risk after this clinical evaluation had
a lipid testing and a risk assessment using a risk chart, e.g. the Joint British CAD risk
assessment chart ** shown to be the most accurate tool in General Practice.'* This latter chart

relies on values of the total Cholesterol/HDL-C ratio and of the systolic blood pressure, both
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on continous axes, thereby making it possible to locate very precisely (1 mm2) an individual
on one curve of the table. With authorisation from Prof. Durrington (Birmingham, UK), we
adapted the British chart according to the classical definitions of the 10-year CAD risk levels

(low risk : <10% ; medium risk : 10-20% ; high risk : >20%).

3. Evidence for effective therapeutic interventions for CV prevention in high risk patients was
searched in the medical literature. We reviewed the original clinical trials and systematic
reviews addressing the effectiveness of life-style or drug interventions, using Medline,
Clinical Evidence, and the Cochrane Collaboration. The algorithm was discussed and
reviewed with national experts in the fields of General Practice, Preventive Cardiology,

Lipidology and Atherosclerosis, Diabetes mellitus, Hypertension and Public Health.

VALIDATION OF THE ALGORITHM.

Risk discrimination. The algorithm’s ability to classify patients in distinct CV risk groups was
tested by asking GPs - who had participated in a continuous medical education meeting on
CV prevention - to use the algorithm in 20 consecutive patients aged 30 to 70 years. Fourteen
GPs recruited 280 patients whom they classified using the algorithm into the various CV risk

typologies.

Reproducibility. Eight other GPs used the algorithm to assess the CV risk level of the same
100 cases selected among the 280 above mentioned patients. These GPs were provided with
the patient’s risk factors, as well as lipid values when useful (undetermined risk group). Inter-
physician reproducibility was analysed using weighted kappa statistics for multiple ratings for

subject.’®
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Predictive value. For the sake of external validation, we applied the algorithm to the
population-based prospective cohort of the 962 CAD-free men aged 35-64 years from the Bel-
Lux centre of the WHO-MONICA Project, followed since 1984 by the register of major acute
coronary events (MACE, i.e. non-fatal myocardial infarctions, coronary deaths, coronary
revascularisation).’® According to their baseline characteristics, these men were classified
into the four risk typologies of the algorithm. The actual numbers and the incidence of

MACE over a 10 year period was calculated in each CV risk level.

APPLICABILITY OF THE ALGORITHM.

To test the feasibility of this CV risk algorithm in the daily GP’s practice, we randomly
selected seven groups of continued medical education (namely dodecagroups) affiliated to the
French-speaking Scientific Society of General Practice. This research was approved by our
Ethics Committee. Ninety-nine GPs were taught to use the algorithm during a 2 hour training
session, and invited to use it in their daily practice. Four months after the training, GPs were
invited to respond to a survey and scored three features of the algorithm (usefulness,
applicability and actual use) on a 100 mm visual analogue scale. For each feature, the median

score was calculated as well as the proportion of GPs scoring 70 mm or more.
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Results

DEVELOPMENT OF THE CV RISK ALGORITHM

The algorithm flows in three steps, suited to the daily general practice.

The clinical screening of CV risk factors (Figure, step 1). A systematic and quick (~ 1

minute) screening of seven clinical CV risk factors is proposed in all patients 30-70 years of
age. This screening is clinical as it relies only on medical history and blood pressure
measurements. Table 1 shows the definition of each clinical risk factor, namely age/gender
[A], blood pressure [B], cigarette smoking [C], history of dyslipidaemia [D], personal
ischaemic event [E], familial ischaemic event [F] and of high glucose/diabetes [G].
Dyslipidaemia was defined by medical history because lipid values are not needed in all
patients to assess CV risk and are moreover not always available at the time of the medical

visit.

Table 1. List and definitions of clinical CV risk factors (ABCDEFG)

Clinical CV risk factor definitions

Age > 45 years in men, and > 50 years in women

Blood pressure: high values (>140/90 mmHg) or drug use

Cigarettes >1 daily

Dyslipidaemia : history or use of lipid-lowering medication

Event * in the personal history

Familial CV event *, first degree relative < age 60 years

® M| m O O @ >

Glycaemia/diabetes: history (> 126mg/dl) or drug use

* Event (cardiovascular): myocardial infarction, angina pectoris,
coronary revascularisation, stroke, transient ischaemic attack, carotid
surgery, leg claudicatio, aorto-femoral revascularisation.
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Figure. Three step algorithm for cardiovascular (CV) risk management

Step 1. SCREENING OF CLINICAL CV RISK FACTORS #
Medical history (A C D E F G) and blood pressure measurements (B)

Step 2. ASSESSMENT OF CV RISK LEVEL *

A ge at risk D yslipidaemia C igarette
or or (isolated)
B lood pressure F amilial CV

! !

Total cholesterol and glycaemia
(fasting blood test)

10 year risk level (risk chart)

h 4

MODERATE risk | [Low || [risk |

Step 3. CV TREATMENT TARGETS

0 smoking

4
Mediterranean diet
syst. BP < 140 mmHg
diast. BP < 90 mmHg
BMI < 25 kg/m?
8

Follow-up every year

# : Risk factors (ABCDEFG): see definitions in Table 1
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The CV Risk assessment (Figure, step 2). Using these seven clinical risk factors, the

algorithm allows a quick triage of the patients in one of the four following CV risk typologies:
obvious high risk (red colour) for patients with a previous CV event [E] and/or those with
known type 2 diabetes [G]; obvious low risk (green colour) for patients with no clinical risk
factor; smoking-related CV risk (brown colour) for patients with cigarette smoking [C] and
no other risk factor; and undetermined CV risk (grey colour) for patients with any other
clinical risk factor(s) [A,B,D,F]. In this latter group, risk is further evaluated by using a global
risk assessment chart and fasting blood results (cholesterol and glucose). All patients are thus

eventually classified into low (green), moderate (orange) or high (red) 10-year risk.

Table 2. Therapeutic targets in high CV risk patients

Targets Reference | EBM level *
No smoking 20 I
Mediterranean-type healthy diet 21 Ib
Physical activity, 3x30 min/week 22 ]
Platelet inhibition (aspirin, ...) 23 la
Cholesterol inhibition (statin, ...) 24 la
Angiotensin inhibition (ACE inhibitor, ...) 25 Ib
Optimal glucose control, < 6.1 % HbA;C 26 I
Optimal systolic blood pressure, < 130 mmHg 27 v
Optimal diastolic blood pressure, < 85 mmHg 27 v
Optimal LDL-cholesterol, < 115 mg/dI 28 v
Optimal total cholesterol, < 190 mg/dI 28 v
Optimal BMI, < 25 kg/m? 29 v

* Levels of scientific evidence: meta-analyses or multiple RCTs (la),
single RCT (lIb), observational studies (lIl), case-control studies (llI),
expert opinions (1V).
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The CV therapeutic targets (Figure, step 3). Treatments are driven by the patient’s CV risk

level. In low risk patients (green), a healthy life-style is recommended. In all smokers, the
algorithm focuses on smoking cessation, which results in low CV risk in patients with
cigarette smoking as single risk factor (brown). For patients at moderate risk (orange), six
targets are defined: no smoking, Mediterranean diet, regular physical activity, normal weight
and normal blood pressure values. In the high risk patients (red), global CV risk management
involves 12 items (Table 2), each supported by at least one clinical study conducted in high
CV risk patients. For the sake of simplicity, each therapeutic target received a single

definition.

VALIDATION OF THE ALGORITHM

Risk discrimination. In 280 consecutive patients aged 30-70 years (mean age 51.1 + 11.5

years; 51% male) visiting a GP, the distribution of the clinically defined risk typologies (see
Figure, step 2) was as follows: “obviously high” [red] in 48 (17%), “undetermined” [grey] in
176 (63%), “cigarette-related” [brown] in 17 (6%), and “obviously low” [green] in 39 (14%)
patients. No further risk evaluation was needed in these 104 patients (37%). In the 176
patients (63%) at “undetermined risk”, further evaluation using a risk chart (after cholesterol
testing) showed that risk was low (n=106), moderate (n=47) and high (n=23). Thus, the final
CV risk of these 280 patients was low [green] in 52 % (n=39+106), smoking-related [brown]

in 6% (n=17), moderate [orange] in 17 % (n=47) and high [red] in 25% (n=48+23).

Reproducibility. Using the algorithm to assess the CV risk in the same 100 patients (figure,

step 2), eight GPs reached identical conclusion in 96 cases (weighted kappa 0.98, p<0.001)

for the initial clinical risk classification into the four CV risk typologies (i.e. red, grey, brown,

10



Acta Cardiologica 2004;59(6):598-605 CVPrevention algorithm

green) and in 78 cases (weighted kappa 0.85, p<0.001) for the three final CV risk levels (high,

moderate, low).

Predictive value. Risk prediction in each clinical typology was validated in a prospective

population-based male cohort of CAD-free men.'® Over 10 years, 77 of the 962 men suffered
a first major acute coronary evant (MACE), giving a 8% cumulative incidence. The 10-year
MACE incidence was 29% in the “obvious high risk” group (5/17), 9% in the “undetermined
risk” group (68/754), 3% (3/96) in the “cigarette-related risk” group, and 1% (1/96) in the
“obvious low risk”. Low risk (< 10% at 10 years) was confirmed in all the latter 96 subjects
by risk calculation using the cholesterol values. Further risk evaluation with the algorithm of
the heterogeneous “undetermined risk” group showed that risk was high in 256 (34%),
moderate in 324 (43%) and low in 174 (23%) individuals. In this population-based cohort,
268 of the 962 men (28%) were at high predicted risk (>20% at 10 years) and suffered 45 of
the 77 MACE (58%), with a MACE rate of 17.8/1.000 person-years. Table 3 shows the
MACE rate in the other CV risk groups.

Table 3. Rates of first major acute coronary events (MACE) in a cohort of 962 men followed
over ten years, by risk level according to the algorithm

First MACE | Observed rate, | Observed Predicted
Algorithm risk groups | n=77 (100%) | person-years | 10 year risk | 10 year risk
Low risk, n=274 N=7 (9%) 2.4/1.000 ~2.4% <10%
Cigarette-related, n=96 | N=3 (4%) 2.9/1.000 ~29% <10%
Moderate risk , n=326 n=22 (29%) 6.6 /1.000 ~6.6% 10-20 %
High risk, n=268 n=45 (58%) | 17.8/1.000 | ~17.8% > 20 %

11
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APPLICABILITY OF THE ALGORITHM.

Fifty-five of the 99 GPs (mean age 42 + 10 years; 76% male; 76% urban practice and 78%
single practice) answered four months after the training session a survey on the algorithm’s
usefulness, applicability and use (rating on a 0-100 mm scale). A large majority of these GPs
reported that the algorithm was useful and applicable, while 46% of them had started using it

in their daily practice (Table 4).

Table 4. GP’s ratings (0-100 mm visual analogue scale) of three features
of the CV prevention algorithm, four months after the training

Median Rating > 70 mm
Usefulness 83 mm 82 %
Applicability 81 mm 75 %
Regular use 64 mm 46 %

Discussion

In order to be more frequently implemented in the daily medical practice, the CV risk
evaluation must be fast and valid. We present here a CV risk algorithm able to help clinicians
quickly (~ 1 minute) sort the patients into four CV typologies and manage them accordingly.
Our results indicate that this algorithm was found interesting and feasible in the general
practice. Four months after the training, GPs reported high adhesion rates regarding the
algorithm’s usefulness and applicability, and half of them used it regularly. Facilitators (e.g.
electronic version of the algorithm, reminders, feed-back, discussion with peers, ...) might

increase the proportion of GPs implementing this strategy in their daily practice.

12



Acta Cardiologica 2004;59(6):598-605 CVPrevention algorithm

The three step strategy goes from case-finding to treatment. The first step of the algorithm is
the screening of risk factors in all patients aged 30 years or more. One fourth of all first
myocardial infarctions occur in men aged 30 to 55 years.” The screening is clinical in order
to be easy and fast, and therefore applicable to any patient. It relies on seven items obtained
by focused medical history and blood pressure measurements. It does not include lipid results
which do not modify the risk assessment in patients at obviously high risk (CAD or diabetes)
or low risk (no clinical risk factor). Obesity was not included in the clinical screening because
weight (or BMI) is not used for CV risk calculation in the Framingham and in the SCORE °

equations. The age of 45 years is also the threshold for screening of diabetes mellitus.

The second step of the algorithm is based on CV risk typology, an approach suited to the
general practice. Ten-year risk level assessment does not require a cholesterol value nor a risk
chart in one third of the patients. Risk is always high in patients with CAD, other
atherosclerosis  related  manifestations, or  diabetes® However, even  when
hypercholesterolemia is present '8, risk is always low in individuals free of clinical risk factor
(including age of 45 years or more). In the latter individuals, we confirmed that lipid results
do not modify the clinical-based assessment of low risk, and we observed a very low
incidence (~1%) of acute coronary events over ten years. The actual risk observed in each
group of the Bel-Lux MONICA cohort (see table 3) was lower that risk expected using the
Framingham equation, which is known to overestimate risk prediction in European
countries.® The discrepancy between predicted and actual risk in the Bel-Lux cohort was not
due to the MACE definition as non-infarction myocardial ischaemia was included both in the
Framingham study (angina pectoris) and in the Bel-Lux study (coronary revascularisations). If
the SCORE equation proves to be accurate in CV risk prediction in the general population, it

should be used for risk determination. We believe that a risk chart is useful only in the

13
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“undetermined risk” [grey] typology, in which it may modify the pre-test probability based on
the clinical approach. Restricting the use of a risk chart to the “undetermined risk” group is
time-saving and safe in the daily practice. Our results showed that this typological approach
allowed a useful risk discrimination among consecutive patients presenting to a GP.
Moreover, inter-physician reproducibility in the evaluation of patient’s CV risk level through

the algorithm was high.

The third step of the algorithm relates to treatments. Rather than reminding GPs about
recommendations on life-style and drug treatments, the algorithm provides a list of pragmatic
therapeutic targets. Targets are an effective mean for the implementation of CV prevention in
the clinical practice. For the sake of applicability, we gave each target one single definition.
Both for moderate and high risk, the first targets relate to life-style.”*#? Patients at moderate
risk (10-20% at 10 years) are not considered as a distinct risk group by the European
guidelines *, although our results show that this group represents about one-third of all first
CV attacks at the population level. In high risk patients, the target list of our algorithm
includes the use of an anti-platelet agent, a statin and an ACE-inhibitor, according to the
clinical evidence from recent clinical trials.>*? We believe that the use of these drugs itself is
a more validated target than the absolute values of blood pressure or serum cholesterol

concentrations, for which our review of the literature found no strong scientific evidence.

This algorithm for CV prevention has some limitations. It requires a training session which
allows a change in the physicians’ behaviour. Its testing was limited in size (99 GPs), and is
currently extended to another one hundred GPs. The screening of risk factors did not include
new ones, such as C-reactive protein or homocystein which can not currently be included in a

quantitative CV risk assessment. Risk evaluation, based on clinical typology, allowed to

14
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classify 37% of the patients without the use of a risk chart; the other patients, i.e. those at
undetermined risk, need to undergo a blood analysis and a formal risk assessment through a
risk chart. The chart used in our validation study, namely the British chart published in 2000,
is not the one proposed by the European guidelines. We believe that the choice of the risk
chart is of secondary importance, whether it is based on Framingham or on Score, or whether
it relies on total cholesterol or on TC/HDL-C ratio. As far as the therapeutic targets are
concerned, no specific advice is given for behavioural change or for drug prescription. In our

view, the main need of GPs is a short list of validated targets, each with one single definition.

Conclusion

This algorithm offers three main advantages completing the current CV prevention guidelines.
It helps GPs to systematically screen for CV risk factors (namely ABCDEFG), to quickly
assess (~1 minute) the CV risk level in about 40% of all patients without use of a risk chart,
and to aim at a list of evidence-based therapeutic targets according to the patient’s CV risk
level. This algorithm is a simple, validated, discriminating and reproducible strategy. GPs
found it applicable and useful in their daily practice. If adopted by most GPs, it should
improve the CV prevention at the population level. The implementation of this CV prevention

algorithm is currently prospectively studied in the daily practice of one hundred GPs.

Acknowledgements

We thank all participating general practitioners for their involvement and the internists who
gave the training seminars (Drs. P Chenu, O Descamps, Ph Selvais). For review and
discussion of the algorithm during the year 2000, we thank the national experts in the
following fields: Preventive Cardiology (Prof. Ch. Brohet, president of the Belgian

Cardiology Ligue), Lipidology and Diabetology (Prof. A. Scheen, president of the Belgian

15



Acta Cardiologica 2004;59(6):598-605 CVPrevention algorithm

Lipid Club), Hypertension (Prof. J.F. De Plaen, former president of the Belgian Committee of
Hypertension), Preventive General Practice (Dr A. Dufour, French-speaking Belgian
Scientific Society of General Practice), and Prevention of CV diseases (Prof G De Backer,
President of the Belgian Task Force for CV Prevention). We also thank Prof F Buntinx

(KULeuven) and Prof. R Tonglet (UCLouvain) for their useful comments.

Funding. This research was supported by a grant from the “Communauté Francaise de
Belgique” (1998-2000), and from the “Commission Bruxelloise de la Communauté

Francaise” (2000-2001).

Conflict of interest : none

References

1. Rosamond WD, Chambless LE, Folsom AR, Cooper LS, Conwill DE, Clegg L, Wang CH.
Trends in the incidence of myocardial infarction and in mortality due to coronary heart
disease, 1987 to 1994. N Engl J Med 1998; 339: 861-7.

2. De Henauw S, De Bacquer D, de Smet P, Kornitzer M, De Backer G. Trends in coronary
heart disease in two Belgian areas: results from the MONICA Ghent-Charleroi study. J
Epidemiol Community Health 1999; 53: 89-98.

3. European guidelines on cardiovascular disease prevention in clinical practice. Third Joint
Task Force of European and other Societies on Cardiovascular Disease Prevention in Clinical
Practice. Eur Heart J 2003; 24: 1601-10.

4. McManus RJ, Mant J, Meulendijks CF, Salter RA, Pattison HM, Roalfe AK, Hobbs FD.
Comparison of estimates and calculations of risk of coronary heart disease by doctors and
nurses using different calculation tools in general practice: a cross-sectional study. BMJ 2002;

324: 459-464

16



Acta Cardiologica 2004;59(6):598-605 CVPrevention algorithm

5. Tunstall-Pedoe H, Kuulasmaa K, Mahonen M, Tolonen H, Ruokokoski E, Amouyel P for
the WHO MONICA Project. Contribution of trends in survival and coronary-event rates to
changes in coronary heart disease mortality: 10-year results from 37 WHO MONICA Project
populations. Lancet 1999; 353: 1547-57

6. Euroaspire Il group. Lifestyle and risk factor management and use of drug therapies in
coronary patients from 15 countries: principal results from Euroaspire Il. Eur Heart J 2001,
22: 554-72.

7. De Muylder R, Lorant V, Paulus D, Nackers F, Jeanjean M, and Boland B. Obstacles to
cardiovascular prevention in general practice. Acta Cardiologica 2004; 59: 119-125

8. Robson J, Boomla K, Hart B, Feder G. Estimating cardiovascular risk for primary
prevention: outstanding question for primary care. BMJ 2000; 320, 702-4.

9. World Health Organization-International Society of Hypertension Guidelines for the
Management of Hypertension. Guidelines Subcommittee. J Hypertens. 1999; 17: 151-83.

10. Anderson KM, Odell PM, Wilson PW, Kannel WB. Cardiovascular risk profiles. Am

Heart J 1991:; 121: 293-8.

11. WHO MONICA Project principal investigators. The World Health Organisation
MONICA Project (monitoring trends and determinants in cardiovascular disease): a major

international collaboration. J Clin Epidemiol 1988; 41: 105-114.

12. Assmann G, Schulte H. Indentification of individuals at high risk for myocardial

infarction. Atherosclerosis 1994; 110: S11-21.

13. Joint British recommendations on prevention of coronary heart disease in clinical practice.

Heart 1998; 80: S1-S29.

14. Jones AF, Walker J, Jewkes C, Game FL, Bartlett WA, Marshall T. Comparative accuracy

of cardiovascular risk prediction methods in primary care patients. Heart 2001; 85: 37-43.

17



Acta Cardiologica 2004;59(6):598-605 CVPrevention algorithm

15. Fleiss JL. Statistical methods for rates and proportions. 2nd ed. New York: John Wiley
and Sons, 1981.

16. Brohet C, Janssens D, Beck D, Hannut R, Kulbertus H, Lavenne F, Lefebvre P, Rorive G.
Cardiovascular risk factors in a sample of a rural Belgian population: the Bellux MONICA
study. Acta Med Scand. 1988; Suppl 728:129-36

17. De Henauw S, De Backer G. Coronaire lijden in Belgié (coronary heart disease in
Belgium). Tijdschrift voor geneeskunde 1995; 51: 1607-16.

18. West of Scotland Coronary Prevention Group. West of Scotland Coronary Prevention
study: identification of high-risk groups and comparison with other cardiovascular
intervention trial. Lancet 1996; 348: 1339-42.

19. Brindle P, Emberson J, Lampe F, Walker M, Whincup P, Fahey T, Ebrahim S.

Predictive accuracy of the Framingham coronary risk score in British men: prospective cohort
study. BMJ 2003; 327: 1267-70

20. Hermanson B, Omenn GS, Kronmal RA, Gersh BJ. Beneficial six-year outcome of
smoking cessation in older men and women with coronary artery disease. N Engl J Med 1988;
319: 1365-9.

21. de Lorgeril M, Salen P, Martin JL, Monjaud I, Delaye J, Mamelle N. Mediterranean diet,
traditional risk factors and the rate of cardiovascular complications after myocardial
infarction: final report of the Lyon Diet Heart Study. Circulation 1999; 99: 779-85.

22. Blair SN, Kohl HW, Barlow CE, Paffenbarger RS Jr, Gibbons LW, Macera CA. Changes
in physical fitness and all cause mortality. A prospective study of healthy and unhealthy men.
JAMA 1995; 273: 1093-8.

23. Antithrombotic Trialists’ Collaboration. Collaborative meta-analysis of randomised trials
of anti-platelet therapy for prevention of death, myocardial infarction, and stroke in high risk

patients. BMJ 2002; 324: 71-86

18



Acta Cardiologica 2004;59(6):598-605 CVPrevention algorithm

24. Heart protection study collaborative group. MCR/BHF Heart Protection Study of
cholesterol lowering with simvastatin in 20536 high-risk individuals: a randomised placebo-
controlled trial. Lancet 2002; 360: 7-22

25. Heart Outcomes Prevention Evaluation Study investigators. Effects of a angiotensin-
converting enzyme inhibitor, Ramipril, on CV events in high risk patients. N Engl J Med
2000; 342: 145-53.

26. Stratton IM, Adler Al, Neil HA, Matthews DR, Manley SE, Cull CA. Association of
glycaemia with macrovascular and microvascular complications if type 2 diabetes (UKPDS
35): prospective observational study. BMJ 2000; 321: 405-12.

27. Sixth report of the Joint National Committee on prevention, detection, evaluation and
treatment of high blood pressure. Arch Intern Med 1997; 157: 2413-46.

28. Prevention of coronary heart disease in clinical practice. Recommendations of the Second
Joint Task Force of European and other Societies on coronary prevention. Eur Heart J 1998;
19: 1434-1503.

29. Williamson DF, Thompson TJ, Thun M, Flanders D, Pamuk E, Byers T. Intentional
weight loss and mortality among overweight individuals with diabetes. Diabetes Care 2000;

23: 1499-1504.

19



	Benoit Boland 1-2, Régis De Muylder 1, Geert Goderis 1,
	Jan Degryse 4, Yves Gueuning 5, Dominique Paulus 3, Michel J
	Address for correspondence
	B Boland, Ecole de Santé Publique, UCL
	Clos Chapelle-aux-Champs 30, EPID 30.58
	B-1200 Bruxelles
	Introduction

	Table 2.  Therapeutic targets in high CV risk patients
	No smoking
	II
	Physical activity, 3x30 min/week
	Optimal systolic blood pressure, < 130 mmHg
	IV
	IV
	IV
	Algorithm risk groups

	First MACE
	n=77 (100%)
	N=3 (4%)

	High risk, n=268
	Median
	Regular use
	Conclusion




