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VOORWOORD 
Preventie is beleidsmatig een dankbaar woord. Hart- en vaatziekten zijn doodsoorzaak 
nummer één en zal dus zeer vele mensen vroeg of laat treffen. Dat vroeg wat uitstellen 
naar laat, daar draait het om. Diegenen die de gemiddelde levensverwachting al 
ruimschoots overschreden hebben, hebben dat doel al bereikt.  

Voor patiënten die al getroffen werden door bvb. een hartinfarct, zijn er een aantal 
interventies gekend waarvan bewezen is dat ze voor sommige van die patiënten een 
tweede infarct kunnen voorkomen of tenminste uitstellen, de zogenaamde secundaire 
preventie. Daarvan weten we dat er een belangrijk ondergebruik van deze interventies 
is. 

Bij interventies die zich richten tot ‘gezonde’ personen, en die tot doel hebben een 
eerste manifestatie van hart- of vaatziekte te voorkomen, spreekt men van primaire 
preventie. Hier gaat het om een zeer grote doelgroep en spreken we al snel over 
meerdere honderdduizenden personen in ons land. Commercieel is dit uiteraard een 
gedroomde markt, getuige de promotie voor cholesteroltesten, allerlei 
voedingssupplementen en – meest relevant voor de sociale zekerheid – een aantal 
geneesmiddelen. Dat het op dat vlak niet altijd gesmeerd loopt werd enkele jaren 
geleden pijnlijk duidelijk toen bleek dat het in de medische opleidingen sterk gepromote 
voorschrijven van hormoonpreparaten aan postmenopausale vrouwen onder het mom 
van cardiovasculaire preventie meer slecht dan goed deed.  

Plotseling is het gros van de bevolking getroffen door een uitgevonden ziekte met de 
naam hypercholesterolemie. Nochtans is dit niet meer dan één van de vele 
risicofactoren voor het ontwikkelen van hart- en vaatziekten. Hieronder blijft roken 
met stip dé risicofactor nummer één.  

Welke cardiovasculaire preventieve interventies hebben nu een bewezen nut en zijn 
daarenboven veilig bij gezonde mannen én vrouwen? En welke van die interventies 
kunnen als kosteneffectief beschouwd worden, met andere woorden welke interventies 
zijn het waard om ervoor te betalen vanuit publieke middelen? En waarom slagen we er 
niet in alle patiënten die er baat bij kunnen hebben, deze behandelingen te geven? 

Gezien de enorme hap uit het budget van de ziekteverzekering voor preventieve 
interventies, verwacht u vermoedelijk dat er een grote hoeveelheid ondubbelzinnige 
wetenschappelijke studies bestaan die een antwoord op bovenstaande vragen bieden. In 
dit rapport hebben we getracht om de huidige stand van zaken op een rijtje te zetten 
en, in samenwerking met Domus Medica, op te sporen wat de effectieve implementatie 
van de werkzame interventies tegenhoudt.  

Hier en daar gooien we vermoedelijk een kei in de spreekwoordelijke – en in dit geval 
door belangenconflicten overwoekerde - kikkerpoel. Stellingen onderbouwen met data 
– of juist het gebrek eraan aan het licht brengen – dat is uiteraard de roeping van het 
KCE.  

 

 

 

Jean-Pierre CLOSON    Dirk RAMAEKERS 

Adjunct Algemeen Directeur    Algemeen Directeur 
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Samenvatting van het rapport 
Hart- en vaatziekten (HVZ) zijn de belangrijkste oorzaak van sterfte in België en in de 
hele westerse wereld. Elk jaar sterven bijna 40 000 Belgen aan de gevolgen ervan, 
ongeveer één derde van de totale sterfte. HVZ zijn ziekten van het hart en de 
bloedvaten. De meest voorkomende vormen van HVZ zijn coronaire hartziekten 
(CHZ). Ze worden veroorzaakt door vernauwingen van de slagaders die de hartspier 
bevoorraden met bloed (de coronaire slagaders), door de geleidelijke opbouw van 
atheroma plaques. Deze vernauwingen kunnen aanleiding geven tot het ontstaan van een 
myocard infarct (MI) of veroorzaken angina pectoris. Andere vormen van HVZ zijn 
beroerte, transient ischemic attack (TIA) en ook perifeer vaatlijden.  

HVZ zijn niet enkel een belangrijke doodsoorzaak maar ze veroorzaken ook een 
aanzienlijke ziektelast. Daarom wordt de preventie van HVZ (primaire en secundaire) 
erg belangrijk geacht. Met dit ‘rapid assessment’ willen we de situatie van de preventie in 
de Belgische huisartspraktijk beschrijven en strategische aanbevelingen doen om te 
vermijden dat individuen met een hoog cardiovasculair risico onder-behandeld, en 
individuen met laag cardiovasculair risico over-behandeld worden. 

Richtlijnvergelijking 
Sinds 2003 is er een Europese richtlijn die uitgaat van de 3e Joint European Societies’ 
Task Force (3rd ETF), maar die aangepast werd voor België middels een vertaling in het 
Nederlands en het Frans en waarbij ook de risico-evaluatie kaarten (SCORE) aangepast 
werden aan de epidemiologie van HVZ in België. In de loop van 2006 werd daarenboven 
door Domus Medica een ontwerprichtlijn ‘Globaal Cardiovasculair Risicobeheer’ voor 
huisartsen uitgewerkt. 

Op het eerste zicht leken er veel verschillen en tegenstrijdigheden te bestaan tussen 
beide richtlijnen, en dit zorgde eind 2006 voor flink wat commotie in de Belgische 
cardiovasculaire wereld. Bij detailanalyse, blijken de verschillen echter minder groot en 
zich te concentreren op een drietal belangrijke punten. Het gaat om een andere 
implementatie van dezelfde basisideeën en beide richtlijnen zijn gebaseerd op de SCORE 
risico-evaluatie. De meest wezenlijke verschilpunten zijn 1) een bijkomend algoritme in 
de ontwerprichtlijn van Domus Medica dat het de huisarts makkelijker zou moeten 
maken de richtlijnen ook echt te gebruiken, 2) het afkappunt om een individu te 
bestempelen als ‘high risk’, hoog cardiovasculair risico (dit afkappunt ligt bij de richtlijn 
van de European Task Force bij 5% kans om binnen de 10 jaar te sterven aan HVZ, bij 
de ontwerprichtlijn voor huisartsen ligt deze grens op 10%), 3) de ontwerprichtlijn 
beveelt aan de risico-evaluatie kaarten met de ratio totaal cholesterol over HDL 
cholesterol te gebruiken eerder dan de kaarten gebaseerd op totaal cholesterol alleen. 

De discussie over het gebruik van ofwel de ratio ofwel totaal cholesterol is vooral 
gebaseerd op de discussie of de huidige HDL cholesterol bepaling systematisch hogere 
meetresultaten oplevert dan de vroegere bepalingen waarop de SCORE kaarten 
gebaseerd zijn. Volgens de door ons geraadpleegde experten is dit probleem inderdaad 
beschreven maar zou het effect te klein zijn om een wezenlijke invloed te hebben op de 
uiteindelijke risicoschatting. Ook in de buurlanden die de ratio gebruiken wordt dit niet 
als een probleem ervaren. Bovendien zijn beide SCORE kaarten voor België ter 
beschikking en kunnen ze met beide richtlijnen gebruikt worden. 

Het afkappunt om iemand als ‘hoog risico voor HVZ’ te beschouwen werd 
oorspronkelijk door de 3rd ETF op 5% geplaatst, omdat ervan werd uitgegaan dat dit 
ongeveer overeenkwam met de vroegere grenswaarde uit de Framingham studie: 20% 
risico voor een coronair event (fataal of niet fataal). Maar dit afkappunt zou idealiter het 
voorwerp moeten uitmaken van een maatschappelijke discussie vermits één van de 
consequenties is hoeveel gezonde mensen ook daadwerkelijk, al dan niet farmacologisch, 
behandeld moeten worden binnen het kader van primaire preventie van HVZ.  

Ons onderzoek geeft aan dat een éénvoudige omzetting van een risicoinschatting voor 
coronaire hartziekte (Framingham) naar fatale hart- en vaatziekte (SCORE) niet mogelijk 
is: de relatie tussen beide wordt beïnvloed door geslacht en rookstatus maar vooral 
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door leeftijd. Rond de leeftijd van 50 jaar is de gemiddelde verhouding tussen beide 
risicoschattingen ongeveer een factor 9, op de leeftijd van 60 daalt dit tot ongeveer 5 en 
op de leeftijd van 70 is dit 2.4. Op de leeftijd van 50 jaar komt een Framingham score 
van 20% daarom overeen met een kans op fataal event (SCORE) van ongeveer 3%, op 
de leeftijd van 60 jaar is dit 4% en op de leeftijd van 70 wordt dit 7%. 

Verder heeft de keuze van een afkappunt belangrijke gevolgen voor de grootte van de 
doelgroep die boven dit afkappunt valt: tussen de leeftijd van 40 en 65 jaar zijn er 
ongeveer 450 000 personen (340 000 mannen) die boven de 5% grens van de Belgische 
SCORE vallen. Bij het hanteren van een 10% drempel zijn dit er nog maar ongeveer 
80 000 (72 000 mannen). 

Doeltreffendheid van primaire preventie 
Bij preventie wordt klassiek onderscheid gemaakt tussen primaire and secundaire 
preventie. Secundaire preventie gaat over de populatie waarvan geweten is dat ze HVZ 
hebben en waarbij geprobeerd wordt met preventieve maatregelen de kans op een 
nieuwe klinische manifestatie te beperken. Primaire preventie gaat over de populatie die 
geen tekenen vertoont en waarbij de bedoeling van de preventie is het allereerste 
optreden van HVZ tegen te gaan. Alhoewel interventies bij personen met diabetes strikt 
genomen ook als primaire preventie kunnen gerekend worden, hebben we ze hier 
uitgesloten, vanwege hun a priori hoog cardiovasculair risico. 

Verschillende risicofactoren zijn bekend en worden gebruikt bij de globale 
cardiovasculaire risicoschatting: leeftijd en geslacht, bloeddruk, cholesterol niveau, 
roken, persoonlijke en familiale voorgeschiedenis zijn hiervan de voornaamste. De 
interventie hangt in principe samen met de risicoschatting, hoe hoger het risico, hoe 
intensiever de interventie(s). Alle richtlijnen bevelen lifestyle interventies aan: vooral 
stoppen met roken, maar ook het promoten van gezonde voeding en het opdrijven van 
de lichaamsbeweging.  

In het hoofdstuk over primaire preventie gaan we nader in op de doeltreffendheid van 
interventies met dieet en statines. Dieetmaatregelen ter preventie van HVZ betreffen 
hoofdzakelijk de beperking van het gebruik van verzadigd vet en/of het accentueren of 
toevoegen van bepaalde voedingsbestanddelen zoals vette vis, groenten en fruit, 
vitaminen, omega-3-vetzuren en plantsterolen. Er zijn geen wetenschappelijke gegevens 
dat het toepassen van deze dieetinterventies de totale mortaliteit doet dalen. Alleen van 
de beperking van het gebruik van verzadigd vet is bewezen dat het enige reductie in 
HVZ kan bewerkstelligen op voorwaarde dat deze beperking wordt volgehouden, 
hetgeen niet eenvoudig is. 

Van de vele klinische studies met statines zijn er maar een relatief klein aantal gebeurd 
in situaties van pure primaire preventie met het gevolg dat de evidence, zeker voor 
sommige subgroepen, schaars is. Er blijkt bijvoorbeeld geen harde evidence uit de 
primaire preventie trials dat de totale mortaliteit verlaagt door het gebruik van statines, 
maar sommige studies vonden wel een verminderde mortaliteit door coronaire 
hartziekten. Wel werd er een verminderd optreden van coronaire hartziekten 
vastgesteld, met een absolute risicoreductie van 0.8 tot 2.2% bij een behandeling van 
ongeveer 5 jaar. Dit komt overeen met een relatieve risicoreductie van ongeveer 25% . 
Dit betekent ook dat, hoe lager het basisrisico is, hoe lager de te behalen winst. In de 
primaire preventie trials moesten tussen de 50 en 130 gezonde individuen gedurende 3 
tot 5 jaar behandeld worden om 1 belangrijk coronair event te vermijden (NNT, 
number needed to treat). 

Voor bepaalde subgroepen is er echter geen specifieke evidence voorhanden: het 
veronderstelde effect van statines bij primaire preventie bij vrouwen (van elke leeftijd) 
en bij mannen vanaf 70 jaar is gebaseerd op extrapolaties. Harde bewijzen voor een 
doeltreffendheid voor deze subgroepen ontbreken. 
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Economische evaluatie 
We ondernamen een systematische review van de economische evaluaties van primaire 
preventie van HVZ, waarbij we gebruik maakten van 19 economische evaluaties die 
sinds 2001 gepubliceerd werden.  

Uit de gevonden literatuur blijkt opnieuw het belang van het basis cardiovasculair risico 
binnen de doelgroep voor primaire preventie, omdat de studies uitgaan van een gelijke 
relatieve risicoreductie bij alle individuen. Over het algemeen zijn de interventies 
daarom kosteneffectiever naar gelang het basisrisico van de populatie waarop ze 
toegepast worden groter is. 

Van alle potentiële interventies, zijn interventies gericht op rookstop de meest 
kosteneffectieve en geven zelfs aanleiding tot besparingen. Het is daarom bij de evaluatie 
van het risico belangrijk om bij rokers na te gaan wat het risico zou worden na stoppen 
met roken. Zeker indien de persoon specifiek door het roken in een hogere risicogroep 
terecht komt, is rookstop dé aangewezen interventie. Dit is ook zo indien het risico 
hoog blijft, maar in dat geval kunnen ook nog bijkomende interventies aangewezen zijn. 

Voor niet-rokers met een hoog cardiovasculair risico is een behandeling met een lage 
dosis aspirine het meest aangewezen vanuit het perspectief van de kosteneffectiviteit. 
Lage dosis aspirine heeft belangrijke positieve effecten op gewonnen totale levensjaren 
en gewonnen levensjaren vrij van HVZ voor een relatief lage kostprijs. 

Statines kunnen in principe een nog grotere winst aan levensjaren opleveren maar de 
kostprijs ervan is te hoog om deze behandeling kosteneffectief te maken, bij een totaal 
coronair risico beneden de 30% (Framingham). Voor de kosteneffectiviteit bij coronair 
risico’s hoger dan 30% is er geen evidence. Zelfs rekening houdend met de recente 
substantiële verlagingen van de prijs van statines blijft deze meestal te hoog om deze 
interventie kosteneffectief te maken bij deze risicocategorieën. Met de allerlaagste prijs 
op de Belgische markt en in een lage dosering (pravastatine 20mg/dag) kunnen we een 
kostprijs bereiken beneden €90 per jaar. Enkel in deze situatie komt de 
kosteneffectiviteitsratio in de buurt van de €30 000 per gewonnen levensjaar vanaf 60 
jaar bij mannen en met een risico boven de 20% (Framingham), wat op die leeftijden 
overeenkomt met een SCORE van ongeveer 5%. 

Implementatie van richtlijnen in de huisartspraktijk 
Een enquête bij 286 Belgische huisartsen leert dat 4 op de 5 huisartsen ooit wel eens 
een instrument hebben gebruikt om het cardiovasculaire risico in te schatten, maar dat 
een minderheid van de huisartsen het regelmatig gebruikt. Ook ongeveer 4 op 5 
huisartsen hadden van zichzelf de indruk dat ze goed op de hoogte zijn van de huidige 
aanbevelingen, en de meesten hadden in de 2 jaren voorafgaand aan de enquête een 
navorming gevolgd over cardiovasculair risicobeheer.  

Veel huisartsen gebruiken een elektronisch medisch dossier systeem (meer bij 
Nederlandstalige huisartsen) maar de benodigde parameters voor de cardiovasculaire 
risicoschatting zijn niet altijd goed beschikbaar; rookstatus bijvoorbeeld blijkt slechts 
gedeeltelijk gekend. 

Een literatuurstudie identificeerde 71 praktijkindicators uit bestaande richtlijnen die 
betrekking hebben op cardiovasculair risicobeheer en beschrijft 46 Belgische 
huisartsprojecten uit de afgelopen jaren die te maken hadden met cardiovasculaire 
preventie. In 26 ervan ging het om diabeteszorg, maar in 7 projecten was het 
onderwerp specifiek gericht op globaal cardiovasculair risicobeheer. Globaal blijkt uit de 
binnenlandse en buitenlandse voorbeelden dat voor een succesvolle implementatie van 
richtlijnen in de praktijk gecombineerde interventies beter zijn en dat ze regelmatig 
herhaald moeten worden. Het is niet met zekerheid bekend welke interventies ook 
effectief zouden zijn in België en daarom de voorkeur zouden moeten krijgen. 

Op het einde van dit onderzoek werden ook nog enkele huisartsen bevraagd in 
groepsdiscussies om na te gaan wat zij ervaren als bevorderende of belemmerende 
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factoren voor het toepassen van richtlijnen over cardiovasculair risicobeheer. Als 
voornaamste belemmerende factor kwam naar voren dat het erg moeilijk is de lifestyle 
van patiënten te veranderen en dat dit enkel kan lukken indien alle stakeholders hieraan 
meewerken: patiënten moeten de nood voor verandering beter aanvoelen, huisartsen 
moeten meer tijd en middelen krijgen om aan preventie te doen, de media kunnen 
helpen met awareness campagnes en de overheid kan helpen deze campagnes op te 
zetten. De meerderheid van de huisartsen in deze groepdiscussie hechtten relatief 
minder belang aan het verbeteren van kennis, vaardigheden of houding van de huisarts 
zelf en gaan ervan uit dat het in de praktijk relatief goed gebeurt.  

Conclusies en aanbevelingen 
• Optimale implementatie van doeltreffende interventies voor de primaire 

cardiovasculaire preventie bij hoogrisicogroepen laat in België, zoals in 
meerdere andere landen, te wensen over. Implementatie bij de huisarts 
wordt niet bevorderd door gefragmenteerde en deels tegenstrijdige 
initiatieven. Een betere coördinatie en een meer proactieve afstemming 
tussen de verschillende richtlijnontwikkelende instanties, deels gefinancierd 
uit publieke middelen, is nodig. 

• Van alle mogelijke interventies is een geslaagde rookstop duidelijk de meest 
doeltreffende en zelfs kostenbesparend. 

• Er zijn bewijzen dat een dieet arm aan verzadigd vet het optreden van 
cardiovasculaire ziekte vermindert. Vele andere dieetinterventies en 
voedingssupplementen die massaal gepropageerd worden kunnen deze 
bewijzen niet voorleggen. Bepaalde voedingssupplementen zoals Vit E en ß-
caroteen kunnen schade berokkenen. De huidige belangenvermenging tussen 
enerzijds gezondheidspromotie en anderzijds commerciële belangen van 
voedingsfabrikanten leidt ertoe dat de kwaliteit van de informatie aan de 
burger over de doeltreffendheid van preventieve interventies niet 
gegarandeerd is en dat er mogelijks een vals gevoel van veiligheid wordt 
gecreëerd. Dit is uiteraard geen pleidooi voor een inactieve levenswijze 
zonder aandacht voor evenwichtige voeding. Er zijn voldoende andere 
redenen om een gezonde levensstijl verder te blijven propageren. 

• Het grote verschil tussen de afkappunten waarboven een cardiovasculair 
gezonde persoon als een hoog risico persoon wordt bestempeld (5% fataal 
risico op 10 jaar, vs. 10%) is meer dan een louter semantische discussie. 
Enerzijds wordt hierbij vooral over het medicaliseren beslist, en anderzijds 
heeft dit potentieel majeure budgettaire consequenties, vermits de huidige 
terugbetaling van statines hieraan gelinkt is. Het KCE neemt terzake geen 
standpunt in en vindt dat dit, gezien de budgettaire impact, best het 
onderwerp zou uitmaken van een maatschappelijke discussie over 
‘willingness to pay’ voor dit type van primaire preventie. 

• Idealiter is een terugbetalingsbeslissing gebaseerd op een evenwicht tussen 
enerzijds gezondheidsimpact en anderzijds gezondheidseconomische en 
budgetimpact overwegingen. Richtlijnen houden niet noodzakelijk rekening 
met dit evenwicht vermits ze vaak op medische consensus van opinieleiders 
gebaseerd zijn en noodgedwongen niet steeds op harde wetenschappelijke 
feiten. 

• De gezondheidsimpact van interventies voor de primaire preventie van 
cardiovasculaire ziekten zoals we ze nu kennen is beperkt terwijl de 
budgetimpact groot is. Indien lage dosis aspirine op medische gronden en 
zonder tegenindicatie wordt overwogen kan dit steeds als kosteneffectief 
beschouwd worden boven een 20% cardiovasculair risico (Framingham). 
Boven de 10% (Framingham) is lage dosis aspirine kosteneffectief vanaf een 
leeftijd van 60 jaar bij rokers en op alle leeftijden bij niet-rokers. België 
beschikt echter niet over duidelijke criteria voor de kosteneffectiviteit van 
een geneesmiddel. 
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• Cholesterolverlaging met statines is te beschouwen als borderline 
kosteneffectief (€30 000 per gewonnen levensjaar) ten opzichte van aspirine 
voor mannen vanaf 60 jaar en met een risico boven de 20% Framingham 
(ong. 5% SCORE) . Voorwaarde is wel dat een jaarlijkse prijs van statines van 
minder dan €90 wordt gehanteerd, en dat voor iedereen inderdaad ook het 
goedkoopste alternatief wordt voorgeschreven. Voor vrouwen (elke leeftijd) 
en oudere mannen (vanaf 70 jaar) zijn er geen harde gegevens voorhanden 
voor de doeltreffendheid van primaire preventie met statines. 

• Uit de literatuurgegevens blijkt dat er vele pogingen ondernomen zijn om de 
implementatie van richtlijnen voor globaal cardiovasculair risicobeheer te 
verbeteren door enkelvoudige of gecombineerde interventies. Harde 
bewijzen ontbreken echter en het is niet met zekerheid bekend welke 
interventies de voorkeur zouden moeten krijgen in België. 
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1 INTRODUCTION 
Cardiovascular disease (CVD) is a disease of the heart and the blood vessels. The most common 
manifestation of CVD is coronary heart disease (CHD). CHD is caused by the narrowing of the 
arteries that supply the heart due to a gradual build-up of fatty material (atheroma). The 
narrowing can cause myocardial infarction (MI) or angina. Other forms of CVD include stroke, 
transient ischemic attack (TIA) and peripheral artery disease (PAD). CVD is a common cause of 
death in Belgium and prevention is therefore considered very important. 

The aim of this report is to describe the current situation of prevention of CVD in Belgian 
general practice and to recommend possible strategic changes. The current situation is indeed 
not ideal since individuals at high risk are often under treated while individuals at lower risk are 
often over treated. In the EUROASPIRE II survey from the European Society of Cardiology a high 
prevalence of unhealthy lifestyles, modifiable risk factors and inadequate use of prophylactic drug 
therapies was found in coronary patients across Europe. 

Several interventions that aim to prevent CVD can be discussed ranging from lifestyle and dietary 
interventions to the daily and lifelong intake of drugs. The so-called ‘polypill’,1 a theoretical 
combination of six existing drugs (low-dose aspirin, 3 low-dose antihypertensive drugs, folic acid 
and a statin) is not treated in this report since to date the concept is based on theoretical 
assumptions only and no firm clinical data on its clinical preventive effectiveness exist yet. 

Preventive efforts are most efficient when they are directed at those at highest risk, and all 
guidelines stress the need of combining several preventive interventions and to act increasingly 
vigorously with increasing baseline CHD risk. The best described preventive interventions are: 

• lifestyle interventions: physical activity and dietary interventions2 

• smoking cessation3-5 

• blood pressure lowering6 

• anti-platelet aggregation therapy (low-dose Aspirin)7, 8 

• pharmaceutical lipid management (statins) 

This report starts with a comparison of the available guidelines: the current guideline emanating 
from the 3rd Joint European Societies’ Taskforce that was published in 2003 and for which the 
SCORE risk charts were adapted for Belgium, and the draft guideline for GPs that is currently 
developed by Domus Medica. 

The choice of who to treat and how, has important health economic implications: how many 
people qualify for each of the risk categories and what would be the cost-effectiveness of those 
treatments in each of these categories? Therefore, we additionally evaluate the recent evidence 
about lipid management through dietary interventions and through statin use. The focus was 
placed on lipid management and specifically on statins, since lifestyle changes have no direct 
health insurance budgetary impact. Other preventive pharmacological interventions such as 
aspirin are mentioned but aspirin is a low cost drug and available over the counter (OTC). The 
effectiveness of antihypertensive pharmacological treatment was beyond the scope of this report. 

Next, we explore the health economic aspects of lipid management and how this compares to 
other preventive strategies, through a systematic literature review of economic evaluations of 
cardiovascular primary prevention published since 2001, and we discuss the relevance for 
Belgium.  

In the last chapter, we look at current practice: what are the attitudes, beliefs and practices of 
Belgian GPs about global cardiovascular risk management, why do they or don’t they apply 
guidelines, and what strategies can be considered to reduce the barriers for implementation or 
reinforce the facilitators? 
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2 GUIDELINES FOR CV PREVENTION IN BELGIUM: 
CURRENT CONTROVERSIES 

2.1 SITUATION EARLY 2007 

A guideline, produced by the ‘Third Joint European Societies’ Task Force on Cardiovascular 
Disease Prevention in Clinical Practice’ (3rd ETF), which was constituted by representatives of 
eight scientific societies (Eur. Soc. Cardiology, WONCA Europe, Eur. Soc. Hypertension, Eur. 
Atherosclerosis Soc., EASD, IDF-Europe, Eur. Heart Network, Int. Soc. Behavioural Med.) and by 
invited experts, was published in 2003.9, 10 This guideline has been promoted in Belgium by the 
‘National Task Force of Scientific Societies for the Prevention of Coronary Heart disease in 
Clinical Practice’, formed by representatives of Belgian scientific societies. In both the European 
and in the national task force, general practitioners are represented through their respective 
scientific societies. This guideline, although based on the available evidence, is obviously also 
based on consensus. The executive summary was translated into Dutch and French, the tables to 
evaluate cardiovascular risk were calibrated and adapted for Belgium, and all this was widely 
distributed to Belgian clinicians through publication in scientific journals,11-14 and by the ‘Belgische 
Cardiologische Liga’ and the ‘Belgische Vereniging voor Cardiologie’ in a pocket guide format 
with the help of a financial contribution from AstraZeneca.15, 16 The risk assessment tables 
recommended in the guideline are based on the European SCORE charts (Systematic Coronary 
Risk Evaluation) system,17 estimating the 10-year probability of a fatal CVD event. Those SCORE 
tables were intended to be adapted to local countries and were adapted for Belgium taking into 
account the epidemiological characteristics of CVD in the Belgian population.13, 14 In the Belgian 
adaptation, the SCORE tables were additionally modified to estimate the risk not at a specific 
threshold (for instance at age 60), but to estimate the average risk for a group between given 
thresholds (for instance from age 58 to age 62) 

In 2004, the Flemish Scientific Society for General Practice (WWVH) started the process of 
writing a guideline for GPs on the same topic. After reviewing the literature the author group 
decided to base its guideline largely on the same principles and risk factors as the guideline 
originating from the 3rd ETF, but also decided to recommend the diagnostic approach of using an 
additional algorithm developed by Boland et al,18 prior to using the SCORE chart approach, with 
the idea that this would facilitate the usage in daily practice of the global cardiovascular risk 
assessment tools by GPs.19 Domus Medica (heir of the former WVVH), circulated this draft 
guideline for comments to a group of experts during the summer of 2006, and it was first field 
tested on October 14th, 2006 at a guideline testing conference. It is intended to be submitted to 
CEBAM (the Belgian Centre for Evidence Based Medicine) in early 2007 for validation. 

After the field testing, however, the draft version caught the attention of various stakeholders 
and started a controversy about perceived contradictions with the existing 3rd ETF guideline.  

We compared both guidelines and highlight the similarities and discrepancies between them. Both 
guidelines embrace the concept that decisions regarding the intensity of preventive actions for 
apparently healthy individuals should be guided by a global CVD risk assessment and both 
guidelines are largely, but not entirely, based on the same risk factors. They also both stress that 
the highest priority in CVD management should be given to individuals with proven CVD and 
those at high risk for developing CVD. The most substantial differences between both are: 

1. The draft Domus Medica guideline, is largely based on the same European 
SCORE risk assessment system (adapted for Belgium) but has, however, an 
additional implementation algorithm (the so-called ‘Boland’ algorithm), allowing 
that for a minority of patients (those who are clearly at high risk, and those at 
very low risk) the SCORE tables should not be used, implying that cholesterol 
levels in this minority of patients are considered irrelevant for risk 
classification. An advantage of this approach is the mnemotechnic system 
where each of the 6 risk factors considered corresponds to a letter from A to 
F. 

2. The original 3rd ETF guideline provides two sets of SCORE tables: one based 
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on total cholesterol levels and another based the total/HDL cholesterol ratio. 
In the Belgian adaptation pocket guide only the tables for total cholesterol are 
used while the draft Domus Medica guideline specifically recommends using 
the charts with the total/HDL cholesterol ratio. 

3. After risk classification, individuals are categorized by risk level. By definition, 
any risk threshold is arbitrary and based on judgement, but the importance of 
the definition lies in its consequences. In the 3rd ETF based guideline, the 
threshold for high risk is ≥5% ten-year risk for a fatal CVD event. In the draft 
Domus Medica guideline the threshold for high risk is a ten-year 10% risk for a 
fatal CVD event, while a risk from 5 to 9% is termed moderate CVD risk 
(‘matig risico’). Although at first glance this might seem the largest difference, it 
might be the easiest to overcome since it is dependent on health care policy 
and judgement and also dependent on the stated diagnostic and therapeutic 
consequences. 

4. The therapeutic guidance in the 3rd ETF guidelines appears to be less directive 
and more left to the appreciation of the treating physician, probably related to 
the consensus development process that forms the basis of this guideline, while 
the draft Domus Medica guideline is more directive in its statements for 
interventions, albeit at higher absolute risk thresholds. 

5. Many other differences are noted on apparently less important issues, but the 
importance of those cannot be judged before a final version of the GP 
guideline is available. Many of those differences might indeed disappear during 
final editing. 

6. The 3rd ETF guideline is largely based on available evidence, but also 
importantly on consensus development. It does not explicitly describe how 
literature was searched and selected, and no levels of evidence are given for 
the conclusions and recommendations. In the draft Domus Medica guideline 
formal levels of evidence for the recommendations are mentioned using a 
standard scoring system,20 and for each of the topics the search strategy is 
described. It is unclear, however, how the literature was ultimately selected. 

2.2 OVERVIEW OF THE EXISTING 3RD ETF GUIDELINE 

The aim of this guideline is the primary and secondary prevention of Cardiovascular Disease 
(CVD), a combination of Coronary Heart Disease (CHD), ischemic stroke and peripheral arterial 
disease (http://www.escardio.org). The guideline is based on evidence and on consensus and was 
published in 2003. Neither formal levels of evidence, nor grades of recommendation are given. 
An update of this guideline by the 4th ETF is planned to be published at the end of summer 2007. 

2.2.1 Risk assessment 

Because of their similar aetiology and because intervention trials show effects on the different 
forms of CVD, a global estimate of the CVD risk can be used as a guidance for whether or not to 
start preventive action.9 For CVD risk assessment, multifactorial risk models had been developed 
previously including those originating from the Framingham Heart Study,21 or the modification by 
SIGN (ASSIGN score) adjusted for social deprivation.22 The ESC Committee for Practice 
Guidelines (CPG) advocates using the SCORE model based on the large European SCORE 
database.17 A core element of this CVD risk assessment using the SCORE system is that risk is 
defined as the absolute 10 year probability of developing a fatal cardiovascular event, contrary to 
the previously used risk for a composite coronary endpoint. This obviously implies that the absolute 
risk thresholds need to be adapted to the new definition. 

The risk assessment tables are organised by gender and smoking status, and for each of those 
four groups the table indicates the 10-year risk estimate based on age, systolic blood pressure 
(SBP) and either the total cholesterol level or the total/HDL cholesterol ratio. Those risk 
assessment tables originally came in two versions; one for high risk European countries and 
another for low risk countries.9 Originally, Belgium was considered to be in the low risk group of 
countries but these two versions gave only crude approximations for specific countries; for 
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Belgium for example the risk would have been underestimated.14 Therefore, countries were 
encouraged to develop local versions based on local epidemiological evidence. For Belgium this 
was done in 2005,13, 14 and those adapted tables were used in the translated pocket guide versions 
of the guideline for use in Belgium, while the content of the guidelines remained unchanged.15, 16 
Another important, and easily overlooked, difference is that the original SCORE tables give the 
risk estimate at a specific threshold, for example at age 60, a SBP of 160 mmHg and a cholesterol 
level of 200 mg/dl. The Belgian SCORE tables, on the contrary, give average risk estimates for a 
group, for example for those aged 58 to 62, with SBP of 150 to 170 mmHg and a cholesterol 
level between 175 and 224. This was a conscious decision by the Belgian national task force,13, 14 
but it slightly changes the interpretation of the charts, for example regarding the ‘qualifier’ age. 
The guidelines, however, were adopted and translated without further modifications of the text 
(except for translation). 

Figure 1: the SCORE chart ‘adapted for Belgium’ based on total cholesterol levels 

 
 

The full guideline presents the option of either using the table based on total cholesterol or the 
table based on the total/HDL cholesterol ratio, but in the pocket guide version only the one 
based on total cholesterol is presented. The stated reason for this apparent preference for using 
total cholesterol in the Belgian version rather than the ratio is that although both tables perform 
equally well for risk estimation in a population, measurement of HDL cholesterol appears to be 
less reliable, and therefore more subject to errors in risk assessment in clinical practice.14 

Additional to the risk estimate based on the risk factors described, several so called ‘qualifiers’ are 
mentioned that can increase the risk as estimated by the charts:  

• Approaching the next age category 

• Obese and sedentary subjects 

• Subjects with a strong family history of premature CVD 

• Subjects with low HDL cholesterol levels, raised triglyceride levels, impaired 
glucose tolerance, raised levels of C-reactive protein, fibrinogen, homocysteine, 
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apolipoprotein B or Lp(a) 

• Subjects with pre-clinical evidence of atherosclerosis based on technical 
assessments (CT, ultrasound, MRI, …) 

The 3rd ETF guideline was intended to encourage the development of national guidelines on 
cardiovascular risk prevention as was done for Belgium with the 2005 adaptation. 

2.2.2 Management of CVD risk in Clinical Practice 

The 3rd ETF guideline emphasises the importance of prioritization, since preventive efforts are 
most efficient when they are directed at those at highest risk. Therefore, the priorities are 
explicitly stated in the following hierarchical order:9 

1. Patients with established CVD (CHD, peripheral artery disease and 
cerebrovascular atherosclerotic disease) 

2. Asymptomatic individuals at high risk of developing atherosclerotic 
cardiovascular disease  

o multiple risk factors according to SCORE charts  

o single risk factor with markedly increase level  

o diabetes type 2 or diabetes type 1 with microalbuminuria 

3. Close relatives of  

o patients with early onset CVD  

o asymptomatic individuals at particularly high risk 

4. Other individuals encountered in routine clinical practice 

The guideline stresses the major objectives for CVD prevention in patient with existing CVD or 
with a high risk. These include not smoking, healthy food choices, increased physical activity, 
control of overweight and obesity, blood pressure and plasma lipids, and diabetes control. For 
each of these objectives specific targets are defined. Those targets and recommendation are as 
much as possible based on available evidence but often mainly based on consensus. 

The SCORE charts allow the assessment of the current absolute 10-year risk but they also 
recommend the extrapolation of future risk at age 60, although the therapeutic consequences of 
this extrapolation are unclear: there is considerable vagueness in the guideline whether this 
projection into future age also implies a more vigorous diagnostic and therapeutic attitude at 
younger ages and, apparently, this will be a topic for discussion during the preparation of the 4th 
ETF guideline. 

In the 3rd ETF guideline, individuals with established CVD are defined as being at high risk 
regardless of the risk factors in the charts. Also at high risk are those with diabetes type 2 or 
diabetes type 1 with microalbuminuria and those with markedly high levels (specific thresholds 
are given in the guideline) of single risk factors. For those individuals the SCORE charts are 
explicitly not to be used and, according to the guideline, they require the most intensive lifestyle 
intervention, and where appropriate drug therapies. 

Further at high risk are asymptomatic individuals with multiple risk factors resulting in a 10-year 
risk of fatal CVD ≥ 5% now or extrapolated to age 60 (taking also into account the ‘qualifiers’). 
Those with the highest total risk levels should be identified and targeted for intensive lifestyle 
interventions and when appropriate, drug therapies.9 

Specifically for the management of blood pressure and lipids in asymptomatic subjects, the 
guideline also translates the risk score into specific guidance for appropriate lifestyle and drug 
therapy interventions. For both these domains, the 5% risk threshold is an important determinant 
for the further action suggested. 

The guideline, however, leaves much room for interpretation and judgement to physicians and 
patients and in general, practitioners are encouraged not to take mechanistic decisions based on 
single risk factors or specific arbitrary thresholds. Instead they should use the continuous total 
CVD risk distribution and the guidelines emphasise the importance of a good mutual 
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understanding between patient and physician to enable them to take the most appropriate 
actions for lifestyle interventions and drug therapies. This is, of course, also the result of the 
consensus process that forms the basis of this guideline; this process leads to a multipurpose 
guideline searching for a common denominator that suits all parties involved. 

2.3 OVERVIEW OF THE DRAFT DOMUS MEDICA GUIDELINE 

As in the 3rd ETF guideline, the scope of the guideline is primary and secondary prevention of 
CVD. The stated objective of this specific guideline for General Practice is to provide a practical 
tool to allow GPs to quickly identify patients with high CVD risk. The underlying idea is that in 
CVD prevention GPs need to prioritize and that the largest health gains can be obtained in those 
high risk individuals. The authors make a clear argument for the important role of the GP in 
global cardiovascular risk management, but are less clear on the specific reasons for a separate 
guideline for General Practice. Levels of evidence are mentioned,a and are based on a standard 
scoring system.20 

2.3.1 Risk assessment 

The scope of the draft Domus Medica guideline is similar to the 3rd ETF guideline: the primary 
and secondary prevention of CVD. The major problem in analysing this draft guideline is 
effectively that it is at the moment of writing an unfinished draft and therefore subject to changes. 
We used the version provided by Domus Medica on 9 January 2007, and we will therefore 
concentrate this discussion on those elements that appear stable and that are markedly different 
from the 3rd ETF guideline. 

2.3.1.1 The SCORE charts 

The draft guideline is also based on SCORE (Belgian adaptation), but refers specifically to SCORE 
based on TC/HDL ratio and this is one of the reasons for the current discussion. No strong 
reasons for this preference are advanced for this, and in personal discussions one of the reasons 
appears to be an educative purpose because of a relation of HDL cholesterol with physical 
exercise, not-smoking and otherwise healthy living. The intended use of the 3rd ETF qualifiers 
while interpreting the SCORE chart is unclear: although many of the same risk factors are 
mentioned somewhere in the draft, much information is hidden in footnotes and not readily 
available in the overview charts. This might change during final layout. 

2.3.1.2 The ‘Boland’ algorithm 

The draft guideline proposes to evaluate the CVD risk in men and women between the ages of 
40 and 75 years of age. To avoid having to use the table for a proportion of the patients the draft 
guideline promotes using the ‘Boland’ algorithm. This is based on earlier work from Boland et 
al.18 and used in a variant form by French speaking GPs in Belgium and published with the support 
of the Communauté Française. 

In the original implementation,18 this algorithm is based on a mnemotechnic system to help the 
GP remember the risk factors (A=age, B=blood pressure, C= cigarettes, D=Dyslipidaemia, E= 
Event (CVD), F=Family history, G= Glucose). The algorithm is intended to make it easier for the 
GP 1) because of the mnemotechnic system and 2) because it would make it unnecessary to look 
at the SCORE charts for a proportion of patients. The draft Domus Medica guideline state that 
by using the algorithm, using the SCORE table is not needed in 40% of patients between the ages 
of 40 and 75, half of them (20%) being obviously at high risk, the other half being obviously at low 
risk. In the original manuscript that is used as the reference for this statement,18 a different 
algorithm was tested, however, and only in men: 17% had a high risk (and would therefore also 
not be candidates for using the SCORE tables in the 3rd ETF guidelines neither), while only 14% 
had an obvious low risk and 6% had a smoking related risk.  

Therefore, by using this algorithm about 20% of patients, at obvious low risk or with only 
smoking as a risk factor, should not be evaluated using the SCORE tables in this specific validation 

                                                 
a These levels of evidence were, however, not yet complete in the version we used for this assessment. 
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study in men. This seems to be a low yield for introducing an extra tool. Apart from the obvious 
advantage of the mnemotechnic aid, the algorithm seems to add little to the ease of use and 
could, on the contrary increase the complexity of going from patient profile to risk assessment by 
having to use two instruments rather than only one for the majority of patients. However, during 
the field test of the draft guideline this was not mentioned as a problem by the participating GPs 
(personal communication). In previous research using the original version of the algorithm in a 
randomised evaluation, this algorithm compared well to no training,19 but its performance was 
not compared to using only the SCORE charts from the 3rd ETF guideline. 
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Figure 2: the ‘Boland’ algorithm in the draft Domus Medica guideline (from draft 
guideline version 2/3/07) 

 
 

The original algorithm was evaluated with a retrospective analysis in a population-based 
prospective cohort of 962 CHD free men aged 30-64 years. A main problem, however, is that 
the so-called ‘Boland’ algorithm in the draft Domus Medica guideline is very different, both from 
the original algorithm and from the one used in the ‘Communauté Française’ (see figure 2 for the 
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algorithm as proposed in the draft guideline). The main differences are: 

• The original system included 7 risk factors, while the draft Domus Medica 
guideline implementation includes 6, since dyslipidaemia (defined as ‘history or 
use of lipid-lowering medication’) was taken out without further reference or 
obvious validation. On the other hand, the version used in the Communauté 
Française includes 8 risk factors,23 because BMI was added to the original 7 risk 
factors. As a minor complication the meaning of the letters changed in all 
versions because of the changes in number of risk factors included and because 
of language differences. 

• For the 6 risk factors that were included in the draft guideline, the thresholds 
have changed from the original version for age of individual and the age of the 
relative for family history 

• In the validation of the original algorithm (in men only), the British CAD risk 
assessment chart was used,24 instead of SCORE. 

Because of this additional algorithm there is no a-priori need to check cholesterol levels in 
patients where no other risk factor is present. In practice this would cause only marginal 
differences in the ultimate interpretation. In the SCORE charts cholesterol levels have little 
influence on the ultimate risk assessment at ages below 50 and in the absence of increased blood 
pressure, especially in non-smokers and only in a few marginal situations this would have any 
influence on risk classification. However, the inclusion of what the 3rd ETF guideline calls the 
‘qualifiers’ could cause some different interpretations (see higher), but this is not yet clear from 
this draft version. Finally, it should also be emphasized that this draft was not intended to be a 
guideline on the case finding of hypercholesterolaemia; the guideline recommends that in those 
cases the patient should be referred to specialist care. A possible advantage of this algorithm is 
the strong emphasis on the potential impact of smoking cessation.  

2.3.2 Management of CVD risk in Clinical Practice 

2.3.2.1 The threshold for ‘high risk’ 

In the draft Domus Medica guideline the threshold for high risk is set at 10% ten-year risk for a 
fatal CVD event, while in the 3rd ETF guideline it was set at 5%. The most obvious consequence 
of using another threshold value is that the SCORE card proposed, is much greener than the 
chart from the 3rd ETF, giving a very different visual impression (see figure 3) although showing 
exactly the same numbers. 
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Figure 3: the original SCORE chart (adapted for Belgium) from the 3rd ETF to the 
left and the chart proposed by Domus Medica for men on the right based on the 
total/HDL cholesterol ratio 

 
 

Several arguments are proposed for this different threshold, but an important argument is 
psychological. While the therapeutic consequence in the draft Domus Medica guideline for 
individuals with a risk between 5 and 9% is that they will receive recommendations for lifestyle 
interventions and possibly (depending on other risk factors) pharmaceutical interventions, it is 
feared that a ‘high risk’ label would induce the patient to always expect pharmaceutical 
intervention. Therefore, the authors argue that this is more than a semantic discussion about 
classifications. The underlying discussion is obviously also an important health economic 
discussion: how many people qualify for each of these risk categories, and what would therefore 
be the budget-impact and the cost-effectiveness of treatment in each of those categories. We will 
return to this discussion later. 

2.3.2.2 Guidance for risk management 

Guidance on actions to take are much more directive and detailed than in the 3rd ETF guideline 
for those at an estimated risk of 10% and higher, while the 3rd ETF guideline is less directive and 
leaves those issues more to the decision of physicians and patients, probably due to the 
consensus process leading to this guideline. For the group with a risk below 10%, on the contrary 
the draft Domus Medica guideline is less rigid, proposing lifestyle interventions and to consider 
pharmaceutical intervention if other risk factors are present. However, the draft guideline in this 
stage was clearly unfinished in this respect and will probably become more balanced and 
consistent in further versions. 
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2.4 RECENT DEVELOPMENTS 

2.4.1 Future 4th ETF guideline (Fourth European Task Force) 

It is anticipated that in early September 2007 the guideline from the Fourth Task Force will be 
presented at the ESC conference. From personal communications it can be anticipated that this 
revision will confirm the main content of the current guideline but their might be some revisions 
on specific details: 

• More attention for glucose metabolism disturbances and on BMI and obesity 

• Less emphasis on the 5% threshold, and more attention to an increasingly 
aggressive response at increasing levels of the continuous CVD risk 

• Less emphasis on the extrapolation to the age of 60 years old for treatment 
initiation at early ages 

• The international GP organisation (WONCA) had reportedly expressed 
concern about the level of the ‘high risk’ threshold and it’s endorsement of the 
guideline will depend on whether the expressed concerns are answered 
(personal communication Thierry Christiaens, 16 february 2007) 

2.4.2 Recent guidelines in surrounding countries 

In the Netherlands, both the NHG (Nederlands Huisartsengenootschap) and CBO released 
guidelines on cardiovascular risk management in 2006.25, 26 Those guidelines are for the risk 
assessment based on the SCORE charts (calibrated for the Netherlands). They do not classify the 
levels of risks in low, intermediate or high, but they recommend lifestyle interventions for 
everybody and mostly no pharmaceutical intervention for risk levels below 5% ten-year fatal 
CVD risk. They further recommend that at risk levels between 5 and 10% pharmaceutical 
intervention should only be considered if additional risk factors are present, such as the ‘qualifiers’ 
from the 3rd ETF. At risk levels of 10% and more, most often pharmaceutical intervention is 
indicated according to those guidelines. 

In the UK, the Scottish SIGN released a guideline in February 2007,22 while the Prodigy guideline 
was updated in October 2006.27 The Joint British Societies’ Guideline was updated in December 
2005.28 Those guidelines use a risk assessment based on the 10-year risk for any CVD event (fatal 
or not). Both use risk assessment charts (and calculators) that are based on the formulae from 
the Framingham study, but in the SIGN guideline, these formulae were adapted to included 
indicators on social deprivation (the ASSIGN score). Persons at high risk are in those guidelines 
defined as those having a CVD risk of 20% or higher.  

Considering specifically the use of statins, NICE released a guidance on the primary and 
secondary prevention of CVD29 based on a full report from the Sheffield ScHARR.30 Statin 
therapy is recommended as part of the management strategy for the primary prevention of CVD 
for adults who have a 20% or greater 10-year risk of developing CVD. A clinical guideline on 
cardiovascular risk assessment is currently in development and is expected to be published in 
September 2007. 

2.5 TOTAL CHOLESTEROL OR THE RATIO OF TOTAL/HDL 
CHOLESTEROL? 

The 3rd ETF guidelines present SCORE charts for either total cholesterol or for the ratio 
total/HDL cholesterol. Both charts are described as performing equally well for the classification 
of the population at specific risk levels. So the choice would logically be a pragmatic one. 
Moreover, in most cases both total cholesterol and the ratio are readily available. 

During the preparation of this report, concern was expressed by external experts that the 
technique for measuring HDL cholesterol has fundamentally changed since the second part of the 
nineties, when the SCORE algorithm was developed. The HDL measurement was reported to be 
rather imprecise when the older selective precipitation technique was used, with high coefficients 
of variation.31 Recently the selective precipitation method has become less popular and the 
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technique of homogeneous assays was introduced in many Belgian laboratories, allowing for a 
further automation of the HDL measurement in the laboratory. Although this technique 
enhances the standardization of the measurement of lipoproteins, it is reported by some to give 
on average higher values than the previous test on which the SCORE charts were based. This 
would obviously call for a recalibration of those charts. 

We checked this assertion in the literature and with several experts in clinical biology. The 
improved precision is indeed well reported in the literature,32 and is also obvious from the 
quarterly external quality audits performed by the Belgian Institute of Public Health (WIV-ISP).31 
But, evidence about a systematic bias is incoherent. A direct comparison in diabetic and non-
diabetic patients published in 2002 and 2004 reported a positive bias, especially at low HDL 
cholesterol levels, sufficiently great to affect cardiovascular risk assessment.33, 34 In an early 
assessment in the Netherlands by Cobbaert et al. a positive bias was seen of around 6% at the 
level of 500 mg/L.35 The performance of those tests is monitored by the Cholesterol Reference 
Method Laboratory Network (CRMLN) that uses reference methods and designated comparison 
methods (HDL-C reference method),32 that are rigorously standardized to the CDC reference 
methods. One of the CRMLN labs is located at the Erasmus MC, Rotterdam, where the 
homogeneous HDL assay was introduced very early (1996). No major problems of bias were 
observed there, with a negative bias of maximal 1%. In the meantime, the lyophilised 
homogeneous assays have been replaced by newer generations of liquid homogeneous assays. 
Small biases were observed in both directions, but always below 5% (Robert De Jonge, Erasmus 
MC, personal communication). The importance of checking the CRMLN certification for specific 
reagents is also emphasized.36 Other experts reported that biases mainly occur in samples with 
atypical lipoprotein characteristics and hypertriglyceridaemia and that monoclonal paraproteins 
are important interfering factors leading to a positive bias in the measurement.36 In the Dutch 
CBO guideline, the ratio was used for the risk charts, and no questions were raised concerning 
this problem.25 Also in the UK guidelines the risk assessment are based on the ratio. 

2.6 THE 5 OR 10% RISK THRESHOLD: A SOCIETAL DISCUSSION 

2.6.1 Equivalence of assessments 

2.6.1.1 Different risk assessment schemes 

An important part of the current discussion about thresholds is how the 20% risk for CHD from 
Framingham translates into the SCORE risk assessment for fatal CVD. In the Guideline from the 
3rd ETF it was stated, without much evidence, that this 20% risk for a composite coronary 
endpoint was roughly equivalent to 5% risk for a fatal CVD. According to a report for the Belgian 
minister of health,37 using the SCORE threshold of 5% would lead to substantially fewer patients 
at high risk than using the Framingham composite coronary risk threshold of 20%, under the 
condition that current risk was calculated, and not the risk extrapolated to the age of 60 years. 
This report, however, was based on the low risk SCORE and not yet on the recalibrated Belgian 
SCORE that gives a higher risk assessment. For its guideline on cardiovascular risk assessment 
the CBO assessed this question using a model and they published next to the original SCORE 
charts (adapted for the Netherlands) also the morbidity risk for MI and stroke. In these charts a 
20% risk for MI or stroke corresponded to a 10% risk in SCORE,25 and in general in this CBO 
document a conversion factor of approximately 2 was used for all ages and categories. 

To further address this question we assessed the risk for 80 hypothetical patients (men/women, 
smoker/non smoker, 50/55/60/65/70 years of age, and systolic blood pressure of respectively 
120, 140, 160 or 180 mmHg). Those patients were assessed using two risk calculators from the 
UK. We first used the Coronary Heart Disease Event and Stroke Risk calculator available from 
the British Hypertension Society 
(http://www.bhsoc.org/Cardiovascular_Risk_Charts_and_Calculators.stm), recommended in the 
JBS-2 guideline.28 This calculator gives the risk for CHD and for stroke separately. We also used 
the Cardiovascular Risk Assessment Score from SHHEC ASSIGN,22 available at http://assign-
score.com/calculate.asp (with SIMD Scottish Index of Multiple Deprivation (SIMD) put at 20 as 
recommended when it is unknown). This calculator gives the CVD risk as estimated for Scotland, 
alongside the original Framingham score. We compared the 4 results of these 2 risk calculators 
with the equivalent Belgian SCORE risk assessment. Since the British calculators depend on the 
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Total/HDL cholesterol ratio, we used the SCORE chart for the ratio, with a ratio of 5 for all 
patients. We additionally included the CBO conversion as published in the CBO consensus 
document.25 

Figure 4: comparison of Belgian SCORE with results from 2 risk calculators and the 
CBO conversion. 
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The Framingham and the JBS-2 (CHD only) refer to CHD risk. The other curves refer to CVD risk. Time 
horizon is 10-year risk for any event. For the Belgian SCORE the time horizon is also 10 years, but this 
refers to the risk for a fatal CHD event. 

There is a striking difference between the different risk assessments by the various methods as 
can be seen in figure 4. In Framingham a 20% risk corresponds to a SCORE value of 3.5%. For the 
composite (CHD + stroke) from JBS-2, 20% corresponds to a SCORE of 5.5%. For the ASSIGN 
score the corresponding SCORE value is 6.3% while for the CHD only assessment it is 9.3%. For 
the CBO assessment, a 20% CVD risk corresponds to a SCORE of 9.6%. Therefore, any 
comparison clearly depends on the risk assessment technique used. This observation also 
concurs with the results from the Belgian simulation study that concluded that with a SCORE 
threshold of 5% fewer patients would be labelled high risk than with the previous Framingham 
assessment using a 20% threshold.37 

2.6.1.2 Heterogeneity 

Another observation, apart from the important differences, is that most curves in figure 4 
(except for the CBO curve) do not converge to the origin. Instead, at a SCORE level of 0, most 
curves are still at CHD risk levels of 7 to 12%. This is due to a considerable heterogeneity in 
those data. Figure 5 shows a stratified analysis by gender and smoking status comparing the 
Framingham risk assessment with the Belgian SCORE. This figure shows that both smoking status 
and male gender have a heavier weight within the Framingham assessment than in the Belgian 
SCORE. It also shows that a 20% Framingham risk corresponds with SCORE values going from 
0.4% tot 5%. 
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Figure 5: Framingham risk assessment vs. Belgian SCORE, stratified by gender and 
smoking status. 
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Age is an even more important source of heterogeneity. Figure 6 shows the relation of the 
Framingham risk assessment with Belgian SCORE by age. At age 50, the average ratio 
Framingham/Belgian SCORE is close to 9, by age 60 this has decreased to 5 and at age 70 the 
average ratio is around 2.4. At age 50 a 20% ten-year risk calculated by the Framingham formula, 
corresponds to a SCORE (fatal event risk) of approximately 3%. At age 60 this is around 4% and 
at age 70 this has increased to a SCORE of 7%. But, also those approximations are still 
confounded by gender, smoking status and probably other confounders. 

Figure 6: Framingham risk assessment vs. Belgian SCORE, stratified by age. 
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2.6.1.3 Conclusion 

Unfortunately, there is no easy conversion rule between the original Framingham risk assessment 
(or other risk assessments of CVD) and the SCORE assessment. The reason is that the weights 
of the risk factors depend on the different assessments, and moreover, that SCORE measures a 
completely different outcome, i.e. fatal CVD. Most important to keep in mind, however, is the 
age effect: the ratio between the two measures decreases with ageing.  

2.6.2 Thresholds, interventions and economic assessment 

Choosing a given threshold of risk is by nature an arbitrary decision. In general the intervention 
build-up will be gradual: the higher the risk the more vigorous the intervention. But labelling a 
patient as being at ‘high risk’ also has important consequences by transforming an apparently 
healthy individual into a patient. It can, especially in general practice, also be a handicap since it 
might be difficult to argue that although a patient is labelled high risk, lifestyle changes are the first 
option and not medication. 

All guidelines mention the importance of lifestyle interventions as a first step in CV risk 
management. Next to these, 4 interventions form the cornerstone of CVD risk management in 
primary prevention and in populations without diabetes: lipid management (cholesterol 
modification), blood pressure lowering, anti-platelet aggregation therapy, and of course smoking 
cessation. There is evidence that these interventions benefit almost all populations to some 
degree, and that the relative risk reductions are comparable in different populations 
independently of the levels of the risk factor or the pre-treatment absolute risk.29, 38 Smoking 
cessation is obviously an exception as it can only be applied to smokers. 

Therefore, anybody could in theory benefit from those interventions, but since the relative risk 
reduction is similar, the absolute benefit will be dependent of the pre-treatment absolute risk, 
and treating a large proportion of the population would also require large budgets. For Belgium it 
was estimated that, for individuals in the age range of 40 tot 65 and based on current risk around 
210 000 men and 37 000 women would be in the high risk group as defined by the original low 
risk SCORE (not the Belgian SCORE) threshold of 5% or more.37 When not the current risk, but 
the risk extrapolated to age 60 would be used this population would increase dramatically with 
530 000 men and 46 000 women falling in this category. It is, however, understood that this 
extrapolation to 60 years of age was intended primarily as a tool to influence lifestyle, rather than 
for the initiation of a pharmaceutical intervention. A Norwegian study also estimated this 
proportion of the population that would be at high risk, using the high risk SCORE chart from 
the 3rd ETF guideline: at the age of 40 almost 86% of men would be catalogued high risk, but in 
this result the risk factors were all extrapolated to the age of 60 years.39 

Based on the same sources,37 on personal communication from Prof. De Bacquer and on our 
own calculations using population data from the year 2005, we estimated that the number of 
individuals between age 40 and 65 with a risk above the 5% threshold based on the Belgian 
SCORE would be around 450 000 (340 000 men). Using a 10% threshold would dramatically 
reduce this number to 80 000 (72 000 men). This would also result in a shift towards older ages. 

Therefore, the choice of threshold values essentially depends on health economic arguments and 
societal choices. Chapter 4 gives an overview of the recently performed cost-effectiveness 
analyses and the implication for choices in Belgium. 
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Key points 

• The existing guideline from the 3rd ETF and the draft Domus Medica guideline are 
largely based on the same principles, risk factors and risk assessments. 

• The main differences are: 1) the draft Domus Medica guideline used an additional 
implementation algorithm, 2) it recommends using the ratio of total cholesterol 
over HDL cholesterol, rather than total cholesterol and 3) the threshold to label an 
individual to be at high cardiovascular risk is set at 10% fatal ten-year CVD risk, 
compared to 5% in the 3rd ETF guideline. 

• The measurement of HDL cholesterol in Belgian laboratories is more precise than 
previously, but there is concern that there might be an overestimate, especially at 
low levels of HDL, biasing the comparison with previous results. Evidence about a 
systematic bias is incoherent and test-specific. However, the possible bias is reported 
to be too small to cause any significant effect on risk classification. 

• There is no easy conversion rule from risk assessments using any coronary, or any 
CVD risk to risk assessments using the risk for a fatal event, as these conversions 
depend on gender, smoking status and especially on age.  

• The choice of a threshold has a very important impact on the number of people 
classified to be at high risk. In the age groups 40-65 years, a 5% SCORE threshold 
corresponds to approximately 450 000 individuals, a threshold of 10% corresponds to 
approximately 80 000 individuals. 
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3 EFFECTIVENESS OF PRIMARY PREVENTION OF 
CV DISEASE 

3.1 INTRODUCTION 

The cause of cardiovascular atherosclerotic disease is only partially understood. Its occurrence is 
linked to certain patient characteristics that seem to influence the development of disease or that 
are associated with it. Several of these characteristics, called “risk factors”, have been identified. 
Some of these are modifiable, such as raised LDL-cholesterol levels, arterial hypertension, 
cigarette smoking, diabetes mellitus, reduced HDL-cholesterol levels and sedentary lifestyle. 
Others are non-modifiable personal characteristics, such as age, male gender or family history of 
early onset cardiovascular disease (CVD). In addition to these 'classic' risk factors, several other 
variables have been proposed as predictors of CVD: left ventricular hypertrophy, infectious 
agents, markers of inflammation, oxidative stress, increased levels of fibrinogen, triglycerides, 
homocysteine, lipoprotein-a and many other. Socio-economic factors also play a role. Convincing 
evidence shows that the risk for myocardial infarction (MI) and stroke declines after smoking 
cessation, when blood pressure is lowered and, cholesterol levels are reduced. 

Risk factor interventions traditionally have been divided in secondary and primary prevention 
targeting well-defined populations: either patients known with occlusive arterial disease or people 
without any overt or known cardiovascular problem in whom the aim is to prevent the 
occurrence of cardiovascular disease. The concept of primary prevention is important because in 
about 50% of cases, coronary heart disease (CHD) presents itself as acute MI or sudden cardiac 
death as its first manifestation.40  Depending on the presence of one or more risk factors, 
asymptomatic patients can be classified according to their risk to develop CVD. The risk is 
greatest when a combination of several risk factors is present: several individual risks are not 
added to one another but they interact multiplicatively. This has lead to a changing paradigm of 
cardiovascular risk stratification in which not so much single risk factors are considered but 
where the entire risk profile of a patient is taken into consideration leading to the concept of a 
global cardiovascular risk. 

Both arterial hypertension and serum cholesterol levels show a continuous relation with the risk 
of developing CHD. Some authors, recognising cardiovascular disease risk as a continuum, have 
challenged the traditional concept of primary and secondary prevention and only refer to the risk 
certain patients run to develop cardiovascular disease. The rationale for this position is not only 
that a first manifestation of cardiovascular disease can be an acute MI or sudden death, but also 
that most cardiovascular events occur in patients at an intermediate level of absolute risk; they 
have indeed a lower risk but there are many more of them. Also, the fact that cardiovascular 
disease will affect the majority of the (Western) population at some point in their lifetime implies 
that any adult is at risk and hence, is a potential target for cardiovascular preventive measures 
which poses substantial organisational, ethical and economic problems. Patients with a history of 
cardiovascular disease have a certainty to be at high risk (their cardiovascular risk = 100%) for 
developing cardiovascular disease and are therefore good candidates for (multiple) risk factor 
intervention, i.e. secondary prevention. Thus, the categorization of patients into primary and 
secondary prevention subgroups or rather on a continuous risk-spectrum renders the discussion 
rather semantic (see figure 7).  

Patients with type 2 diabetes are at high risk of developing cardiovascular disease. Haffner et al.41 
showed that diabetic patients without previous MI have as high a risk of MI as non-diabetic 
patients with previous MI. This observation provides the rationale for treating cardiovascular risk 
factors in diabetic patients as aggressively as in non-diabetic patients with prior myocardial 
infarction.  
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Figure 7: schematic overview of the prevention of CVD 
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A further change in perspective that has been noted in recent years is that the focus of risk factor 
intervention has been extended from coronary heart disease to the whole spectrum of 
atherosclerotic vascular disease, encompassing acute coronary syndromes, stable angina, 
cerebrovascular disease and peripheral atherosclerotic disease. This enlargement of the target 
population is justified by the fact that scientific evidence has shown that any symptomatic 
manifestation of atherosclerosis in any vascular territory puts a person at high risk of dying from 
cardiovascular disease (CVD), mainly from coronary artery disease. One of the practical 
consequences of this policy was that guidelines on prevention of cardiovascular disease nowadays 
are mostly edited jointly by different specialist societies: e.g. the Joint British Societies’ Guidelines 
on Prevention of Cardiovascular Disease were prepared jointly by the British Cardiac Society, 
the British Hypertension Society, Diabetes UK, Heart UK, the primary care Cardiovascular 
Society and The Stroke Association.28  

The concept of what used to be denoted as secondary prevention, nowadays refers to treating 
patients who already developed any cardiovascular problem or who present themselves – even 
asymptomatically – with type 2 diabetes. In primary prevention people at lower cardiovascular 
risk are considered.  

3.2 SCOPE 

Although we fully endorse the concept of “total cardiovascular risk management”, we will in this 
chapter concentrate on lipid management in primary prevention through either dietary 
interventions as recommended by all guidelines or through the use of statins. Throughout the 
LDL cholesterol range in Western populations, lower blood concentrations are associated with 
lower cardiovascular disease risk. Early trials of cholesterol-lowering were not convincing 
because the available interventions (drugs or diet) lowered cholesterol to only a modest degree, 
the interventions were not well-tolerated, or the studies lacked adequate statistical power. With 
the development of statins, large reductions in cholesterol concentrations were more easily and 
safely achievable.42 This finding led to a series of trials that demonstrated, especially in 
populations at high cardiovascular risk, that reducing LDL cholesterol diminishes the 
development of vascular disease, largely irrespective of initial cholesterol concentrations. Because 
statins have become the most prescribed lipid lowering drugs, because of the inconsistent results 
of their effectiveness in primary prevention, and their potential impact on health care resources, 
we opted to limit our review to the clarification of the role of statins in primary prevention as 
defined higher and on dietary interventions.  

3.3 METHODOLOGY  

No full systematic review (SR) of the clinical literature has been performed for this rapid 
assessment. We started our search by studying the two most recently published guidelines (NHS 
in 2005/2006 and SIGN in 2007) on prevention of cardiovascular disease.29, 22  Furthermore, a 
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limited literature search was performed through Medline (PubMed), Cochrane, SUMSearch and 
DARE for RCTs and SRs published in 2006 and 2007 and earlier if needed. Our interest for the 
clinical effectiveness of risk factor interventions focused on dietary interventions and on statins. 
The reference tables of the retrieved papers were examined for further relevant information. 
The search strategies including the subject headings used can be found in appendix.  

3.4 DIETARY INTERVENTIONS IN PRIMARY PREVENTION 

Several lifestyle modifications have been advocated to prevent cardiovascular disease, both in 
asymptomatic individuals and in patients with established CVD. In this part, we will briefly review 
current knowledge on the effectiveness of dietary interventions that are commonly 
recommended in primary prevention.  

The first evidence of the impact of nutrition on CVD came from observational studies indicating 
a link between dietary patterns and subsequent cardiovascular events. Most intervention studies 
carried out later on, studied the effect of dietary modifications on risk factors for coronary heart 
disease. The resulting effects on these risk factors were then related to the cardiovascular 
disease impact obtained in other risk factor intervention trials, an extrapolation that may not be 
warranted. What matters is not how intermediary endpoints can be altered by dietary measures 
but rather to what extent myocardial infarction and stroke can be prevented. 

3.4.1 Saturated fat 

The most commonly advised dietary intervention for preventing cardiovascular disease is a low 
saturated fat diet which aims to modify serum lipid levels and is expected to affect cardiovascular 
morbidity and mortality. A Cochrane review, published in 2000 and updated in 2005, examined 
the effect of a change in dietary fats on these hard endpoints43 Twenty seven studies were 
included (40 intervention arms, 30 901 person-years). There was no significant effect on total 
mortality (rate ratio 0.98, 95% CI 0.86-1.12), a trend towards protection from cardiovascular 
mortality (rate ratio 0.91, 95% CI 0.77-1.07), and significant protection from cardiovascular 
events (rate ratio 0.84, 95% CI 0.72-0.99). This effect was not statistically significant if studies 
with a high risk of bias were excluded in sensitivity analysis. Trials with at least two years follow-
up showed significant reductions in the rate of cardiovascular events (rate ratio 0.76, 95% CI 
0.65-0.90). The degree of protection from cardiovascular events appeared similar in high and low 
risk groups, but was statistically significant only in the high risk group. It should be noted that 
from the 27 trials included in this meta-analysis, seven included only people at high risk of CVD 
and all these high risk trials included men only. The authors conclude that a sustained (at least 2 
years) reduction or modification of dietary fat intake leads to a small but potentially important 
reduction in cardiovascular risk.  

The Women’s Health Initiative Randomized Controlled Dietary Modification Trial (referred to 
hereafter as WHI-trial) tested the hypothesis that a dietary intervention, intended to be low in 
fat and high in vegetables, fruits, and grains would reduce the risk of breast cancer and colorectal 
cancer in postmenopausal women. It is the largest long-term RCT of dietary interventions ever 
conducted and included 48 835 women followed over a mean of 8.1 years. A secondary aim of 
the study was to test whether such a dietary intervention (which did not focus on the intake of 
specific fats) would also reduce the risk of CVD. The results of the latter analysis were published 
in 2006.44 Most women included had no known CVD at baseline. By year 6, mean fat intake 
decreased by 8.2% of energy intake in the intervention vs. the comparison group, with small 
decreases in saturated, monounsaturated, and polyunsaturated fat. Increases occurred in intakes 
of vegetables/fruits (1.1 servings per day) and grains (0.5 serving per day). The diet had no 
significant effects on incidence of CHD (HR 0.97; 95% CI, 0.90-1.06), stroke (HR, 1.02; 95% CI, 
0.90-1.15), or CVD (HR, 0.98; 95% CI, 0.92-1.05). These rather disappointing results were 
explained by the fact that the dietary intervention focused mainly on a lowering on total fat intake 
which led to only very small reductions in LDL-cholesterol. Unfortunately, the intervention did 
not test current dietary guidelines, which focus less on total fat intake and more on saturated fats 
and cholesterol intake.  

It is important to consider how much cholesterol lowering can be obtained, solely by giving 
dietary advice to asymptomatic people. As discussed earlier, the Cochrane Review suggests that 
health promotion activities, aimed at sustained rather than temporary dietary changes in the 
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general population are needed. However, these have not been very successful.43 This is illustrated 
in some way by the WHI-trial which shows that major efforts are needed to obtain a rather 
modest long-term effect on dietary habits, even in a clinical trial environment, incorporating 
motivated patients and personnel. This trial involved an intensive behavioural modification 
program with 18 group sessions in the first year and quarterly maintenance sessions thereafter, 
led by specially trained and certified nutritionists. Group activities were supplemented during the 
intervention period by individual interviews that used validated reflective listening techniques, 
targeted-message campaigns, and personalized feedback on fat intake. Individual contacts were 
completed by telephone or mail. In this way, at year 6, an 8.2% reduction in total fat intake and a 
mean daily increase of 1.1 servings of vegetables and fruits and 0.5 serving of grains were 
achieved.  

In an older trial individual dietary advice was provided to different groups of patients by a 
dietician using a diet history, a practice nurse using a structured food frequency questionnaire, 
and a detailed diet leaflet sent by post. All three groups were advised to limit the energy provided 
by fat to 30% or less and to increase carbohydrate and dietary fibre. No significant differences 
were found at the end of the trial between groups in mean concentrations of lipids. After data 
were pooled from the three groups, the mean total cholesterol concentration fell by only 1.9%.45 

In its latest guideline, SIGN is rather vague in its recommendations on how to give dietary advice: 
“Interventions to improve diet should be based on educational competencies: improved 
knowledge, relevance, individualisation feedback, reinforcement and facilitation”.22 How this is to 
be further implemented by health workers confronted with sometimes poorly motivated people 
is not further elucidated.  

3.4.2 Fruit and vegetables 

The evidence of the beneficial effect of eating more fruit and vegetables on the occurrence of MI 
and stroke results from observational studies. These suggest that a 14 to 23% relative risk 
reduction of CVD in people consuming high levels of fruit and vegetables (corresponding to 
approximately 8 servings per day of fruit and vegetables) compared to those consuming low 
levels.46, 22 There are no RCTs on this subject which means that the size and nature of any real 
protective effect is uncertain. The observed associations could be the result of confounding as 
people who eat more fruit and vegetables often come from higher socioeconomic groups and 
have other healthy lifestyles.47  

3.4.3 Antioxidants 

A meta-analysis of RCTs of vitamin supplementation identified a lack of any statistically significant 
or clinically important effects of vitamin E on CVD.48, 22 Very recently, the American Heart 
Association (AHA) issued new guidelines on the prevention of CVD in women.49 They no longer 
recommend antioxidant vitamin supplements such as vitamins E, C and ß-carotene. Folic acid, 
which was recommended in the 2004 guidelines, is no longer judged useful in preventing CVD. 
Several RCTs suggested that vitamin E and ß-carotene may be harmful.47 and a recent meta-
analysis of several antioxidant supplements for primary and secondary prevention in general 
concludes that treatment with ß-carotene, vitamin A or vitamin E may increase mortality50. 

3.4.4 Omega-3 fatty acids 

Consumption of long chain omega-3 fatty acids (eicosapentaenoic acid, docosapentaenoic acid, 
and docosahexaenoic acid) found in fatty fish and fish oils has been linked to the low incidence of 
coronary heart disease in the Inuit people of Greenland. α-linolenic acid, a shorter chain omega-3 
found in some plant oils may also be protective. Otherwise, toxic compounds, such as fat soluble 
methylmercury and dioxins are also found in fatty fish and fish oils. These substances may 
increase the risk of cancer and myocardial infarction and cause neurological damage.  

There is conflicting evidence on the benefits associated with increased consumption of omega-3-
fats. Cohort studies suggested that omega-3-fats would reduce total mortality. This was not 
supported by a SR of studies on benefits and risks of omega-3 fats for mortality, CVD and cancer. 
Dietary supplements were given in 44 trials (either as capsules, as oil, or as a liquid emulsion and 
enriched margarine), advice on eating fatty fish in three, and advice on diet and food supplements 
in one. Hooper et al. concluded from their meta-analysis that omega-3 fats do not have a clear 
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effect on total mortality, combined cardiovascular events, or cancer.51  

In a systematic review on the effect on mortality combining both primary and secondary 
prevention studies of different antilipidaemic agents and diets, Studer et al found a risk ratio for 
overall mortality of 0.97 (95% CI 0.91-1.04) for diet and 0.77 (95% CI 0.63-0.94) for omega-3 
fatty acids. For cardiac mortality, the risk ratio indicated a benefit for omega-3-fatty acids 
compared with control groups: RR 0.68 (95% CI 0.52-0.90). This SR included only one small trial 
on omega-3 fats in primary prevention, which showed no benefit on overall mortality.52  

In the 2007 guidelines on the prevention of CVD in women, issued by the American Heart 
Association very recently, women are recommended to consume a diet rich in fruits and 
vegetables and  consume fish, especially oily fish, at least twice a week. The latter advice is 
supplemented however with the following warning: “Pregnant and lactating women should avoid 
eating fish potentially high in methylmercury (e.g. shark, swordfish, king mackerel, or tile fish) and 
should eat up to 12 oz/wk of a variety of fish and shellfish low in mercury and check the 
Environmental Protection Agency and the US Food and Drug Administration’s Web sites for 
updates and local advisories about safety of local catch.”49 

In their most recent clinical guideline, SIGN laconically recommends the following relating to 
omega-3-fats: “In view of this uncertain effect and in order to avoid conflicting dietary advice, no 
change is recommended from the advice given in the current dietary guideline (two 140 g 
portions of fish, one of which should be fatty fish, per week”.22  

3.4.5 Plant sterols 

Plant or phytosterols and stanols (saturated sterols) reduce absorption of cholesterol by 
interfering with the solubilisation of the cholesterol in the intestinal micelles. They also reduce 
the absorption of some fat soluble vitamins such as certain carotenes.  

Regular and even daily ingestion of plant sterol or stanol supplements in margarines, milk 
products and other foods is currently being mass marketed.53-55 In marketing campaigns – some 
of them endorsed by the patient association Cardiovascular Ligue, Domus Medica and the 
Professional Unions of Flemisch and Frenchspeaking Dieticians - a hypocholesterolaemic effect is 
claimed and a beneficial effect on cardiovascular disease  is suggested.   

Recent systematic and narrative reviews indeed provide evidence for the effect of plant sterols 
(1.5 to 2g/d) on the biochemical lipid profile of both healthy people and of subjets with familial 
hypercholesterolemia.56-59 In general, a reduction of especially LDL-cholesterol of 10-15% is found 
in most RCTs.   

The effect of phytosterols on the incidence of coronary heart disease is unknown. Furthermore, 
no clinical trials showing an effect on hard clinical outcomes such as cardiovascular events and 
mortality were retrieved. Well-designed studies with long-term relevant clinical outcome data 
are thus needed.  A Cochrane review on the effectiveness of supplemental plant sterols and 
stanols for serum cholesterol and cardiovascular disease is planned.60 

Published post-market monitoring program data from consumer complaints by a major food 
company showed no hazards related to the daily ingestion of phytosterols.61 There has been 
some concern that high doses of phytosterol supplementation could inadvertently increase 
cardiovascular risk: in patients with phytosterolaemia, a rare genetic disease, phytosterols are 
overabsorbed and they develop atherosclerosis prematurely.62 Further research on the long term 
safety (sustained intake for more than 5 years) is warranted. However, the power of both clinical 
trials and larger observational studies is often insufficient to find rare increases in common 
disorders due to food supplementation or replacements.  

In some guidelines, the use of phytosterols as an adjunctive treatment for hypercholesterolemia is 
currently recommended. In the ETF consensus guideline, phytosterols are recommended under 
the heading dietary changes for treatment of dyslipidemia.  In the draft Domus Medica guideline, 
phytosterols are not recommended under the title ‘healthy diet’. The 2006 Diet and Lifestyle 
Recommendations of the AHA discusses phytosterols under the heading ‘Dietary Factors With 
Unproven or Uncertain Effects on CVD Risk’ and thus does not recommend the use of 
phytosterols explicitly.63 The recent evidence-based SIGN guideline on the prevention of CHD, 
explicitly states that plant sterols and stanol esters are not recommended since more research is 
needed to find out if they can help prevent CVD.  
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The 2005 dietary recommendations for children and adolescents of the AHA64 state that formal 
recommendation of the use of plant sterols for children awaits clinical trial data. 

3.5 STATIN USE IN PRIMARY PREVENTION 

3.5.1 Randomised controlled trials of statins in primary cardiovascular prevention 

The above mentioned reviews lead us to six RCTs on statin use (primarily) in primary 
prevention, the characteristics of which are depicted in table 1. Two of these trials65, 66 were 
strictly limited to primary prevention patients while in the others, part (up to 18%) of the 
patients were in fact treated in secondary prevention. In one study including both primary and 
secondary prevention patients, data on primary prevention were separately presented in a pre-
specified subgroup of primary prevention.67 As far as diabetic patients are concerned, 
WOSCOPS65 and AFCAPS68 contained only a few percent of them while in the other trials a 
considerable number (12.2 to 34.4%) of diabetic patients were included. We deliberately 
excluded studies on primary prevention that were strictly limited to diabetic patients, in order to 
concentrate on people at low or moderate risk of cardiovascular disease (see scope of the 
project). 

Table 1: Characteristics of primary prevention trials.  

TRIAL year % PP % 
male

age, y diabetes 
%

N statin Dose 
(mg/day)

follow-
up, 

mean, y

annual CHD 
risk % (plcb)

Baseline chol 
(change%)

WOSCOPS 1995 84 100 55,3 1 6595 pravastatin 40 4,9 1,54 274(-20,0)
AFCAPS/TexCAPS 1998 100 85 58 3,8 6605 lovastatin 20-40 5,2 0,55 220(-19,3)

PROSPER (PP 
subgroup)

2002 100 42 75 12,2 3239 pravastatin 40 3,2 2,74 220

ALLHAT-LLT 2002 86 51 66,4 34,4 10355 pravastatin 20-40 4,8 1,69 227(-9,6)
ASCOT-LLA 2003 82 81,1 63,1 24,3 10305 atorvastatin 10 3,3 0,91 212(-18,2)
MEGA 2006 100 31,6 58,3 21 7832 pravastatin 10 à 20 5,3 0,5 242(-11,0)  

PP: proportion of study patients treated in primary prevention. N: total number of patients in study. 

We briefly describe the major inclusion criteria of these trials. Table 2 summarizes the outcome 
results on cholesterol levels, major coronary events and all-cause mortality. It should be noted 
that the primary outcome measure was not the same in all trials: in some it was all-cause 
mortality,69 in others it was “major coronary events” defined as fatal CHD plus non-fatal MI.65, 70 
In another trial, the primary outcome was “major cardiovascular events”, i.e. a combined 
endpoint of fatal CHD, non-fatal MI and fatal or non-fatal stroke.67  In the MEGA-trial, the 
primary endpoint was a composite of the first occurrence of CHD, which included fatal and non-
fatal MI, angina, cardiac and sudden death or any coronary revascularisation procedure.  

In none of the studies, all-cause mortality was statistically significantly changed by treatment with 
a statin. As far as the prevention of CHD events is concerned, the trials provide somewhat 
inconsistent results: four of them have shown a significantly lower risk of coronary events in the 
intervention group while in two other, statistical significance was not reached.  

Table 2: Main outcome results in primary prevention trials.  

TRIAL annual CHD 

risk %

Baseline chol 

(change%)

RR of major 

coronary events

RR of all-cause 

mortality

WOSCOPS 1,54 274(-20,0) 0,70 (0,58-0,85) 0,78 (0,61-1,01)

AFCAPS/TexCAPS 0,55 220(-19,3) 0,63 (0.50-0,79) 1,04 (0,76-1,42)

PROSPER (PP subgroup) 2,74 220 0,91 (0,71-1,15) 0,98 (0,79-1,21)

ALLHAT-LLT 1,69 227(-9,6) 0,91 (0,79-1,04) 0,99 (0,88-1,10)

ASCOT-LLA 0,91 212(-18,2) 0,65 (0,50-0,83) 0,87 (0,71-1,06)

MEGA 0,5 242(-11,0) 0,67 (0,49-0,91)* 0,72 (0,51-1,01)*  
*Hazard ratios  
Major coronary events: definitions of primary endpoints vary between studies 
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3.5.1.1 WOSCOPS 

The West of Scotland Coronary Prevention Study (WOSCOPS),65 was the first large scale 
primary prevention statin trial. Only men who had no history of MI, who were ranging in age 
from 45 to 64 years, and who had a high total serum cholesterol level of at least 252 mg/dl were 
included. During an average follow-up of 4.9 years, there were 248 definite coronary events 
(specified as nonfatal myocardial infarction or death from coronary heart disease) in the placebo 
group (n=3293), and 174 in the pravastatin group (n=3302) corresponding to an absolute risk of 
7.5% vs. 5.3%, i.e. an absolute risk reduction of 2.2%. Treatment with pravastatin significantly 
reduced the incidence of nonfatal MI or death from cardiovascular causes without adversely 
affecting the risk of death from non-cardiovascular causes: RR 0.70 (0.58-0.85). There was an 
almost significant 22 % (0 – 40) reduction in the risk of death from any cause in the pravastatin 
group (P = 0.051).  

3.5.1.2 AFCAPS/TexCAPS 

The Air Force/Texas Coronary Atherosclerosis Study (AFCAPS/TexCAPS),68 compared 
lovastatin with placebo for prevention of a first acute major coronary event in men and women 
without clinically evident atherosclerotic cardiovascular disease. They had average total 
cholesterol and below average HDL-cholesterol levels. The annual CHD risk in this population 
was very low: 0.55 % in the control group. Lovastatin significantly reduced the incidence of the 
combined endpoint, i.e. acute major coronary events defined as fatal or nonfatal myocardial 
infarction, unstable angina or sudden cardiac death: RR 0.63 (0.50-0.79). All cause mortality was 
not statistically affected.  

3.5.1.3 PROSPER 

The Prospective Study of Pravastatin in the Elderly at Risk trial (PROSPER),67 studied the effect of 
pravastatin compared to placebo in an older populations of patients (men and women, 70 – 82 
years). Patients with and without a cardiovascular history were included but data on primary 
prevention were separately presented in a pre-specified subgroup containing 56% of the total 
study population (i.e. the subgroup referred to in tables 1 and 2). Pravastatin significantly reduced 
the number of primary endpoints (coronary heart disease death, non-fatal infarction, fatal or non-
fatal stroke) in the total study population: RR 0.85 (0.74-0.97) but not in the primary prevention 
subgroup.  

3.5.1.4 ALLHAT-LTT 

The Antihypertensive and Lipid-Lowering treatment to prevent Heart Attack Trial - Lipid 
Lowering Treatment (ALLHAT-LTT),69 was designed to determine whether pravastatin 
compared with usual care reduces all-cause mortality in moderately hypercholesterolaemic, 
hypertensive participants with at least one additional CHD risk factor. The population was not 
purely primary prevention but contained 14% secondary prevention. In this trial Pravastatin did 
not statistically reduce either all-cause mortality or CHD significantly.  

3.5.1.5 ASCOT-LLA 

The Anglo-Scandinavian Cardiac Outcomes Trial—Lipid Lowering Arm (ASCOT-LLA),70 assessed 
the benefits of cholesterol lowering with atorvastatin in the primary prevention of CHD in 
hypertensive patients who are not conventionally deemed dyslipidaemic (baseline total 
cholesterol 212 mg/dl) and who had at least three other cardiovascular risk factors. Part of the 
total population had a cardiovascular disease history; 82% of it was treated in primary prevention. 
There was a significant reduction of major coronary and cerebrovascular events for which the 
trial was stopped early after a median follow-up of 3.3 year. All-cause mortality was not 
significantly reduced.  

3.5.1.6 MEGA 

The Management of Elevated cholesterol in the primary prevention Group of Adult Japanese 
study (MEGA),66 was an exclusive Japanese study in which 3966 patients were randomly assigned 
to a diet and 3866 to a diet plus pravastatin, 10-20 mg daily. It was initiated to assess whether the 
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evidence for treatment with statins derived from western populations could be extrapolated to 
the Japanese population. Apart from the ethnic difference, this population differed from that in 
previous studies in that they had a higher mean HDL-cholesterol and included a much higher 
number of women (69%). These characteristics lead to a lower event rate in the placebo group 
as compared to other studies. The primary endpoint was the first occurrence of CHD. Over a 
mean follow-up of 5.3 years, 66 events occurred in the intervention group (1.71%) and 101 in the 
control group (2.55%), resulting in a 5.3 years absolute risk reduction of less than 1%. CHD was 
significantly lower in the diet plus pravastatin group than in the diet group alone (HR 0.67, 95% 
CI 0.49-0.91).  

3.5.2 Systematic reviews of statins in primary prevention 

We analysed two SRs that were published in 2006. One was limited to RCTs with at least 80% of 
the population without a cardiovascular disease history71 and one considered separately both 
primary prevention and secondary prevention in diabetic and non-diabetic patients.72  

3.5.2.1 Thavendiranathan et al. 

Thavendiranathan et al.71 additionally include in their meta-analysis two primary prevention 
(sub)studies that were strictly limited to diabetes patients, HPS73 and CARDS.74 The data from 
the Japanese MEGA-trial that was published in September 2006 were not yet included in this SR.  

In this SR, overall, 90% of enrolled patients had no evidence of cardiovascular disease and 
received statins for primary prevention. During a mean follow-up of 4.3 years, statin therapy 
reduced the RR of major coronary events, major cerebrovascular events, and revascularizations 
by 29.2% (95% CI, 16.7%-39.8%), 14.4% (95% CI, 2.8%-24.6%), and 33.8% (95% CI, 19.6%-45.5%) 
respectively. Statin therapy produced a non significant 22.6 % (95% CI, 44%-8%) reduction in 
CHD mortality and no significant reduction in all-cause mortality. The absolute risk reduction for 
major coronary events in this population would be 1.7% over an average of 4.3 years (baseline 
average risk 5.7%). Therefore, 60 patients would need to be treated for an average of 4.3 years 
to prevent 1 major coronary event in this population. 

3.5.2.2 Costa et al. 

Costa et al.72 considered all lipid lowering drug trials that reported outcomes in diabetic and non-
diabetic patients separately, in primary and secondary prevention. Consequently, of 12 trials, two 
were not statin-related but used gemfibrozil instead. WOSCOPS was excluded because no data 
were separately reported for the included diabetic patients.  

It was calculated that in primary prevention, the risk reduction for major coronary events was 
21% (95% CI 11% to 30%) in diabetic patients and 23% (12% to 33%) in non-diabetic patients. 
Costa used a broader definition for “major coronary events” than Thavendiranathan and included 
percutaneous and surgical myocardial revascularization procedures as well. In the control group 
of primary prevention in non-diabetic patients treated with statins, the 4.5 years event rate for 
major coronary events was 8.0%. In the intervention group the event rate was 6.3%, indicating an 
absolute risk reduction of 1.7%. In secondary prevention, the absolute risk difference was three 
times higher. Coronary artery disease death was a secondary outcome measure in this review 
and was discussed in secondary prevention only.  

3.5.3 Safety 

The withdrawal of cerivastatin (Cholstat™, Lipobay™) in August 2001 because of excess fatal 
toxicity due to rhabdomyolysis alarmed the pharmaceutical industry, government regulatory 
agencies and the lay public alike.  

In 2006, a SR on statin safety was published, combining the results of RCTs, cohort studies, case 
reports and notifications to regulatory authorities.75  The resulting analysis confirmed an 
increased risk in muscle disease. Other side-effects that had been reported, such as liver and 
renal disease, peripheral neuropathy, hemorrhagic stroke and cognitive function disturbances 
seemed to occur very rarely, and it was even doubted whether they could be attributed to 
statins at all.  

Myotoxicity of statins covers a broad spectrum of clinical symptoms, ranging from mild myalgias 
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over myopathy to the potentially fatal rhabdomyolysis. Myopathy is defined as diffuse muscle 
symptoms (pain, tenderness, weakness) with elevated creatine kinase (CK), sufficient to consult a 
physician or to stop taking prescribed tablets but insufficient to warrant hospital admission. In 
Law’s SR, the incidence of myopathy was rare (11 per 100.000 person-years) and most muscle 
symptoms in patients taking a statin were not attributable to the drug.   

Rhabdomyolysis is a potentially fatal adverse event, accompanied by profoundly elevated levels of 
CK which can lead to acute renal failure due to myoglobinuria. The incidence of it is especially 
high with cerivastatin, which has been withdrawn from the market after 31 deaths that where 
attributed to rhabdomyolysis were identified (among several million patients who had received 
the drug). Based on an analysis of pharmacy data in the US, the incidence of rhabdomyolysis due 
to cerivastatin was estimated at 53 per 100.000 person-years.76 In an estimate supported by data 
from 20 RCTs in statins other than cerivastatin, Law obtained an incidence of 3.4 (1.6 to 6.5) per 
100.000 person-years with a case fatality of 10%. The incidence was about ten times higher when 
gemfibrozil, a fibrate that causes rhabdomyolysis in monotherapy as well, was used in 
combination with statins.  

The incidence of rhabdomyolysis is not only related to the combined use of a statin with fibrates 
(in most instances gemfibrozil), but also to the circulating concentration of the statin. Serum 
levels depend on the dose of the drug taken and on the concurrent co-administration of drugs 
that inhibit cytochrome P450 3A4 (CYP3A4), such as diltiazem, erythromycin or other 
macrolide-antibiotics and azole-antifungals. Drugs that inhibit CYP3A4 were taken by about 60% 
of persons using simvastatin, lovastatin or atrovastatin who developed rhabdomyolysis.  

The  Safety Task Force of the US National Lipid Association76, following its extensive evaluation 
of available data on adverse events of statins, concluded that on the whole, statins have a very 
good safety profile. In the latest European guidelines on cardiovascular disease prevention in 
clinical practice,10 statins are recommended as first-line drugs for lowering LDL-cholesterol 
because they have provided the most convincing evidence of effectiveness and “because of their 
good safety record”.  

Concern has been expressed over hazards from cholesterol reduction as such. Data from 58 
trials of reducing cholesterol concentration by any means resulted in odds ratios 
(treated/placebo) for a 40 mg/dl decrease in serum cholesterol of 0.87 (0.73-1.03) for CVD other 
than CHD or stroke, 1.06 (0.96-1.16) for cancer, 0.94 (0.72-1.23) for injuries and suicides and 
0.88 (0.78-1.01) for diseases other than CVD and cancer.77  

3.5.4 Conclusion 

From a clinical point of view, the following questions regarding statin therapy in primary 
prevention should be advanced:  

1. What is the overall health impact (mortality/morbidity) of statins in primary 
prevention and which individuals are most likely to benefit from statins? 

2. Lipid levels: do they matter? Should the dose of the statin be titrated to achieve 
target levels? 

3. What are the potential harms of this treatment and how to prevent them? 

3.5.4.1 Mortality 

Thavendiranathan found no statistically significant reduction in coronary mortality (RR 0.77 (0.56-
1.08)) or overall mortality (RR 0.92 (0.84-1.01)). WOSCOPS showed a significant reduction in 
coronary mortality (RRR 33%, ARR 0.6%) and a nearly statistically significant reduction in all-
cause mortality. In AFCAPS/TexCAPS, the other pure primary prevention trial, the number of 
deaths in both placebo and intervention groups were so small that no conclusions could be 
drawn.  

3.5.4.2 Morbidity  

To assess the overall impact of any statin treatment on morbidity in primary prevention we 
added the results of the MEGA trial to the meta-analysis of Thavendiranathan and omitted from it 
two RCTs: CARDS74 that was a statin trial on primary prevention in type 2 diabetes and HPS73 
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that contained only diabetics in its primary prevention group. Thus we present a meta-analysisb of 
data on six RCTs, reflecting a population of which 89% of patients are treated in primary 
prevention and 19% were diabetics (figure 8). CHD events are defined here as nonfatal MI and 
CHD death. As expected, we obtained a slightly lower risk reduction of a major coronary event: 
instead of a 29% relative risk reduction in Thavendiranathan, we obtained an odds ratio of 0.74 
(0.64-0.87).  

Figure 8 Odds ratios for major coronary events in primary prevention RCTs on 
statins – meta-analysis.  

 
See text for abbreviations of different study acronyms. 

As already mentioned, Costa’s meta-analysis is of interest because it calculates the incidence of 
major coronary events for non-diabetics distinctly, resonating with the primary prevention in 
non-diabetics population which we were especially interested in. We re-run his meta-analysis 
(figure 9) but omitted the gemfibrozil studies and the secondary prevention trials. In this way, we 
obtained results from four trials from which all diabetes patients were excluded. This resulted in 
an odds ratio of 0.74 (0.59-0.94) for the development of a CHD event in statin treated (mostly) 
primary prevention patients vs. no lipid lowering drug.  

Figure 9: Odds ratios for major coronary events in primary prevention RCTs on 
statins in non-diabetic patients – meta-analysis. 

 
In order to better appreciate the real impact on health, we have to relate this 26% relative risk 
reduction to the absolute risk of developing a cardiovascular event incurred by apparently healthy 
people. Table 3 shows the NNT to prevent one major coronary event in the subgroups of the 
primary prevention patients without diabetes.  

                                                 
b The Cochrane Collaboration. RevMan 4.2. Random effects model. 
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Table 3: Major coronary events in primary prevention RCTs on statins in non-
diabetic patients 

CHD risk % 
(3-5 y) Ni ni Nc nc ARR (3-5 y) RRR NNT (3-5 y)

AFCAPS/TexCAPS 5,5 3220 112 3230 177 2,00 36,5 50
ALLHAT-LLT 9,8 3315 299 3402 333 0,77 7,9 130
PROSPER 11,9 1394 149 1449 172 1,18 10,0 85

ASCOT-LLA 2,8 3910 62 3863 108 1,21 43,3 83  
See text for study acronyms. CHD risk = risk in control group during study period. Ni, total number of 
patients in intervention group, Nc, total number of patients in control group, ni, number of major coronary 
events in intervention group, nc, number of major coronary events in control group. Mean follow-up ranges 
between 3.2 and 5.2 years (see also table 1). ARR, absolute risk ratio. RRR, relative risk ratio. NNT, number 
needed to treat to prevent 1 major coronary event during the duration of the study.  The definition of 
major coronary events is not the same in all studies. 

It is clear that, depending on baseline risk, one has to treat between 50 and 130 apparently 
healthy subjects during 3 to 5 years to prevent one single coronary heart event. This benefit is 
not statistically significantly reflected in CHD mortality or all-cause mortality probably due to the 
design and size of the primary studies. 

In a recent comment in the Lancet, Abramson and Wright78 argue that statins should not be 
prescribed for true primary prevention in women of any age or for men older than 69 years, 
based on the fact that these subgroups of patients are not adequately represented in RCTs on 
primary prevention.79 In PROSPER67, the only statin trial in elderly people (75.4 ± 3.3 years), an 
overall significant reduction of coronary disease was obtained with pravastatin. However, in a 
post hoc analysis in primary prevention patients, no significant effect on any endpoint was 
obtained. In the Japanese MEGA trial,66 a majority of patients were females (69%). Overall in this 
study, a significant reduction of CHD was obtained with pravastatin, but in a subgroup analysis, 
the hazard rate for CHD was not significantly different from 1.0 in women 0.71 (0.44-1.14). In 
men it was 0.63 (0.42-0.95). 

From this we can conclude that the absolute health impact of statin therapy in primary 
prevention is at most modest. Because the greatest benefit occurs among patients at greatest 
risk, international guidelines recommend prescription of these drugs in high risk subjects. A meta-
regression analysis of major primary and secondary prevention statin RCTs found that statin use 
itself could possibly be associated with an increase in mortality of 1% in 10 years.80 This would, 
according to the author, be sufficiently large to negate statin’s beneficial effect on CHD mortality 
in patients with a CHD event risk less than 13% over 10 years. It should be stressed, however, 
that this analysis was speculative and purely based on a mathematical model, and that no specific 
causes of increased mortality were suggested. 

The guideline developed by the 3rd Joint European Societies’ Task Force recommends 
pharmacological treatment in asymptomatic people with a cardiovascular mortality risk of at least 
5% according to the SCORE-tables,10 who present with a total cholesterol > 190 mg/dl on an 
adequate diet. Both SIGN and NICE recommend that all adults over the age of 40 years who are 
assessed as having a ten year risk of having a first cardiovascular event > 20% should be 
considered for treatment with a statin. These guidelines clearly do not take into consideration 
the fact that the evidence for treating women and elderly men (> 70 years) with statins is very 
limited. 
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3.5.4.3 Lipid levels, do they matter? 

RCTs have shown that the absolute benefit from lowering cholesterol is related to an individual’s 
baseline risk of cardiovascular events and to the degree of cholesterol lowering rather than to 
the individual’s cholesterol concentration. In the secondary prevention HPS-trial, lowering of LDL 
cholesterol by approximately 40 mg/dl resulted in the same degree of benefit, irrespective of 
whether LDL cholesterol was 115, 155 or 195 mg/dl at the beginning of the study.9 In a 
commentary on this study in ACP Journal Club81 it is concluded that, since benefits conferred by 
statins are mainly determined by pre-morbid CHD risk rather than by the lipid level, identifying 
persons with “abnormal” lipid profiles and dosage titration to preset target lipid levels become 
questionable. 

The JBS2 guideline states that there are no clinical trials which have evaluated the benefits of 
cholesterol lowering to different cholesterol targets in relation to clinical events.28 Establishing a 
cholesterol target for therapy is therefore an extrapolation from the apparent benefits indicated 
by major trials of lipid lowering, while maintaining appropriate margins for safety.22 

3.5.4.4 Harms 

Statins are safe drugs, the most serious adverse effect being rhabdomyolysis. This remains 
however a very rare event that is related to concomitant intake of a fibrate or other drugs that 
interfere with statin metabolism such as diltiazem and certain antibiotics. Lowering the dose of 
the statin in these circumstances or suspending them, could prevent the occurrence of 
rhabdomyolysis. 
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Key points 

• Primary cardiovascular prevention implies an intervention in asymptomatic people 
who do not have cardiovascular disease or diabetes but are considered to be at 
increased risk to develop cardiovascular disease. 

• This rapid assessment assesses the effectiveness of dietary interventions and statin 
use in the primary prevention of cardiovascular disease. 

• Reduction and/or modification of dietary fats result in a small but potentially 
important reduction in cardiovascular risk when these dietary changes are sustained 
longer than two years. This is best substantiated in men.  

• It is not clear how asymptomatic people can be motivated to a long-lasting change in 
dietary habits.  

• There is no evidence of benefit from omega-3-fats in primary prevention.  

• Antioxidant vitamin supplementation is not recommended for the prevention of 
CVD. RCTs suggest that vitamin E and ß-carotene may be harmful.  

• Phytosterols can modestly reduce LDL-cholesterol. No evidence of benefits in 
primary prevention of CHD exists. The safety of long term daily intake (>5 years) is 
unknown. 

• Primary prevention studies on statins include up to 18% secondary prevention-
patients and up to 34 % diabetics making these studies vulnerable to potential bias. 

• In patients without cardiovascular disease, statin therapy does not decrease overall 
mortality. Coronary mortality was reduced in some of the trials but not according to 
the meta-analysis. 

• There is a modest effect on coronary events in primary prevention with an 
estimated absolute risk reduction in non-diabetics of 1 to 2% over 3 to 5 years 
(depending on baseline risk), indicating that one needs to treat 50 to 100 persons 
during 3 to 5 years to prevent one non-fatal coronary event. This corresponds to an 
overall relative risk reduction of 26%. 

• The evidence for prescribing statins in primary prevention in women or in elderly 
men is limited. Subgroup analysis of RCTs suggest no benefit  in women. 

• Most muscle symptoms in patients taking a statin are not drug related, but 
rhabdomyolysis is a potentially fatal adverse effect of statin use that occurs very 
rarely (3.4 per 100.000 person-years). Rhabdomyolysis can at least partially be 
prevented by avoiding concomitant use of certain other drugs.  
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4 ECONOMIC LITERATURE ON PRIMARY 
PREVENTION OF CV DISEASE: SYSTEMATIC 
REVIEW 
We performed a systematic review of the published economic evaluations of interventions for 
the primary prevention of CVD. Interventions considered for primary prevention include in the 
first place lifestyle interventions such as smoking cessation, increased physical activity and healthy 
diet. Furthermore, drug treatments with aspirin, antihypertensives, and lipid-lowering drugs such 
as statins are considered. 

The objective of this review is to identify which interventions are appropriate for particular 
subgroups of the population from an economic point of view. Search strategy and search results 
are detailed in appendix. 

4.1 RESULTS FROM ECONOMIC EVALUATIONS 

The retrieved economic evaluations are categorized according to the intervention that was 
considered. We first look at the results and conclusions from the authors. Next, we do a critical 
appraisal, discussing some important methodological aspects. 

All articles have been summarized in tables provided in appendix (tables 7-24). The tables provide 
the following: column 1) authors, country, year of publication, conflict of interest, perspective, 
time window, discount rate; column 2) intervention, population and/or base risk and/or applied 
risk function, relative risk benefit; column 3) analytic technique, year of costs and currency, 
details of costs, utilities (if relevant); column 4) cost-effectiveness results; column 5) sensitivity 
analysis; and column 6) conclusions. 

For practical reasons all costs will be presented in the original currency. To be able to compare 
results, exchange rates are provided in table 4, and three different threshold values are provided, 
i.e. €20 000, €30 000, and €40 000. 

Table 4: Exchange rates on February 8th, 2007 

Currency Exchange rate €20 000 €30 000 €40 000 

1.00 USD (United States Dollars) ($) €0.768190 26 035   39 053   52 070   

1.00 GBP (United Kingdom Pounds) (£) €1.50307 13 306   19 959   26 612   

1.00 CAD (Canadian Dollars) €0.647293 30 898   46 347   61 796   

1.00 AUD (Australian Dollars) €0.599696 33 350   50 025   66 700   

1.00 SEK (Swedish Krona) €0.110045 181 744   272 616   363 488   

1.00 JPY (Japanese Yen) (¥) €0.00633693 3 156 102   4 734 154   6 312 205   
 

4.1.1 Statins versus no treatment 

9 studies were found comparing statins with no treatment. First of all, we discuss a pooled 
analysis (table 7 in appendix) reviewing 24 studies published between 1991 and 2001 in seven 
different countries.82 The ratios reported ranged over an enormous range, from cost savings to 
$489 000/YLS. A strong inverse relation between absolute risk at baseline and the cost-
effectiveness ratios exists. The pooled estimates show values of $21 571/YLS for an annual CHD 
risk of 2% and $16 862/YLS for annual risk of 3% of CHD. Most studies agreed that statin 
treatment is cost effective for high risk patients (annual absolute risk >4%) but not cost effective 
for low risk patients (annual risk <1%). For medium risk patients (annual absolute risk 1 to 4%) 
the decision of whether treatment is cost effective depends on the choice of the study. The most 
probable explanation for these differences was methodological differences and the impact of 
funding sources, i.e. provided by the industry versus others (academic or governmental 
institutions or none). The differences were most striking at low levels of risk, representing large 
eligible populations. Potential conflict of interest were suggested as an explanation, however, the 
authors could not prove this.82 In our summary tables, we mentioned the declared conflicts of 
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interest. 

This pooled analysis also included studies evaluating statin treatment for secondary prevention. 
Compared with primary prevention, secondary prevention represents a decrease of 62% in the 
cost-effectiveness ratio.82 Therefore, it is important to clearly separate the results of different 
categories of prevention. If the following studies included both primary and secondary 
prevention, only results for the former are provided and discussed.  

A second study (table 8 in appendix) compared treatment according to the Australian 
Pharmaceutical Benefits Scheme (PBS) criteria against treatment criteria based on 15-year risk of 
CHD mortality cut-offs of >2.5% and >5%.83 The main conclusion was that treatment according 
to the PBS criteria was not the most cost effective. With the >2.5% and >5% 15-year risk of 
CHD mortality, the cost per added year of life was respectively AUD31 000/YLS and 
AUD23 000/YLS for men compared to AUD110 000/YLS using the PBS criteria. Targeting of 
therapy for primary CHD prevention should be based on population-specific, multivariable risk. 

The third study (table 9 in appendix) was a threshold analysis estimating at what coronary risk it 
is cost effective to initiate cholesterol lowering drug treatment in primary prevention for men 
and women of different ages in Sweden.84 Depending on the threshold value, age, and sex, the 5-
year risk of CHD to reach this threshold was calculated. A wide range of 5-year risks of CHD 
was found to make treatment cost effective, from 2% for women aged 35 years up to more than 
10% for men aged 70 applying the $60 000/QALY threshold. The authors concluded that 
cholesterol lowering treatment was not cost-effective for all patients with elevated cholesterol 
levels. Age and sex have a big influence on the cost effectiveness of treatment. 

A general criticism on the Canadian study of Spaans (table 10 in appendix) is its lack of 
transparency.85 The perspective and time window were not explicitly mentioned, for cost details 
the authors refer to another study without providing general numbers, and no sensitivity analysis 
was performed. The risk of CHD was also not expressed as a percentage over a certain time 
period. Cost-effectiveness was expressed according to the number of risk factors present. Risk 
factors were age (men 45 years or older, women 55 years or older), diabetes, smoking, 
premature heart disease in a first-degree relative (i.e., coronary artery disease occurring at less 
than 55 years in men or less than 65 years in women), hypertension (systolic blood pressure of 
140 mmHg or greater, or diastolic blood pressure of 90 mmHg or greater) or taking 
antihypertensive medication. In contrast to all other studies, this study found that lifetime statin 
therapy had acceptable cost effectiveness for all risk levels, even for the low risk level (<1 risk 
factor). 

The next Canadian study (table 11 in appendix), involving two authors from the previous study, 
focussed on the influence of taking into account indirect costs on the cost effectiveness of statin 
treatment.86 If only direct medical care costs were considered, acceptable cost-effectiveness 
results were reached for both high and low risk men and women. If indirect costs representing 
the loss of employment income and the decreased value of housekeeping services after different 
manifestations of CVD were included, statin treatment even became cost saving (with the 
exception of low risk women aged 40 years). 

A Japanese study (table 12 in appendix) defined eight distinctive subgroups on the basis of several 
risk factors.87 Cost effectiveness of treating patients with pravastatin was separately calculated for 
these groups for men and women and for different age groups. Depending on the initial total 
cholesterol level, 20mg (initial level of 240 mg/dl) or 10mg (initial level of 220 mg/dl) pravastatin 
was taken daily. The combination of risk factors present, age, sex and initial total cholesterol level 
resulted in very different cost-effectiveness outcomes. However, the probabilistic sensitivity 
analysis revealed that about 90% of results showed that pravastatin therapy was more costly than 
5 million Yen per QALY (about €32 000). The authors concluded that treating hyperlipidaemia 
with pravastatin is not cost-effective in persons at low cardiac risk in Japan. 

The two following studies performed in the UK are discussed as one. The report published by 
Ward and colleagues in 200530 provides more data and disaggregated results than the report for 
the National Institute for Health and Clinical Excellence published in 200688. Tables for both 
studies are provided (respectively table 13 and 14 in appendix), however, we will focus on the 
most extensive report (table 13). Three scenario analyses were conducted: the base case CHD 
analysis, a first scenario of CHD analysis with CVD outcomes and a second scenario of CVD 
analysis. Due to the large number of results presented in the original report, only base case 
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results are tabulated and discussed here. The ICERs for primary prevention of CHD with statin 
treatment varied widely according to risk level and age. The results suggest it is more cost 
effective to commence treating patients at younger ages than older ages. At aged 45 years the 
estimated discounted cost per QALYs range from £9 500 to £20 900 for males between 3% and 
0.5% annual risk of a CHD event and £13 700 to £30 500 for females between the same risk 
levels. At aged 85 years the corresponding values are £36 800 to £105 200 for males and 
£47 400 to £110 600 for females. For diabetics the cost per QALYs in primary prevention were 
better ranging from £6 200 for males aged 45 years at 3% annual risk of a CHD event to £96 200 
for females aged 85 years at 0.5% risk.30 As such, applying a £20 000/QALY threshold value, statin 
treatment was not cost-effective for older patients (males and females >75 years), for males 
older than 65, 55 or 45 with an annual risk level of CHD <2%, <1%, and <0.5%, respectively, and 
for females older than 65, 55 or 45 with an annual risk level of CHD <2.5%, <1.5%, and <1%, 
respectively. 

The Irish study (table 15 in appendix) comparing statin therapy versus no treatment calculated 
cost effectiveness of several types of statins: atorvastatin, rosuvastatin, fluvastatin, simvastatin, 
and pravastatin for asymptomatic male patients older than 55 years, with a 10-year risk of at least 
15% for the development of CVD.89 Depending on the statin administered and the payment 
scheme applied, cost-effectiveness varied between 17 900€/LYG and 48 500€/LYG. In their 
analysis, atorvastatin was the most cost effective statin. 

Two other studies90, 38 looking at the cost effectiveness of statin treatment are discussed in one of 
the following parts since they compare several treatment options. 

In conclusion, based on the results of the different studies, the cost effectiveness of statin 
treatment varies tremendously. Next to methodological considerations, the main determinants 
for cost effectiveness are the level of CHD risk, gender and age. Treatment is cost effective only 
at high levels of risk and expensive for low levels. Most of the times, results are more favourable 
(i.e. lower ICERs) for men than for women. For age, with exception of one study,86 results are 
more favourable for younger patients at the same thresholds of absolute risk. 

4.1.2 Fibrates versus no treatment 

We found one study in the US that determined the cost effectiveness of the fibrates gemfibrozil 
and fenofibrate in the primary prevention of CHD (table 16 in appendix).91 The study calculated 
the cost per QALY according to age and gender for people with certain characteristics (details in 
table). ICERs for females were much less favourable compared to those for men. Gemfibrozil was 
much more cost effective in comparison with fenofibrate and cost effective for both men and 
women aged 45-70 years if a threshold of $30 000/QALY was considered. Furthermore, the 
study showed comparable cost-effectiveness results for gemfibrozil and for lovastatin therapy in 
the same study population. 

4.1.3 Aspirin versus no treatment 

The authors of four published studies consisted of the same core of authors (Annemans, Evers, 
Kubin and Lamotte) and some other authors. One study92 was excluded since it provided the 
results specifically for Spain which were also published in one of the other studies. Two other 
studies93, 94 are summarized in the same table (table 17 in appendix) since they use exactly the 
same input data and model. Only the base risk, results, sensitivity analysis, and conclusions differ 
slightly. These elements are provided separately in the right corner of the table. 

In the first study, treatment with low-dose aspirin was evaluated in four countries, i.e. UK, 
Germany, Spain, and Italy.93 Low-dose aspirin treatment becomes cost-saving at a relatively low 
10-year risk of fatal CVD, i.e. 2-5% 10-year risks according to the SCORE equation. A Monte 
Carlo analysis showed that aspirin is dominant in more than 90% of patients at a 10-year risk of 
4% and 5% in the four countries. This decreases to 89% and 86%, respectively, at 3% and 2% 10-
year risk for the UK, Germany and Spain. In Italy, it decreases to 60% and 24%, respectively, at 
3% and 2% risk. The lower degree of dominance in Italy is due to the high cost of gastrointestinal 
bleeding in that country. The second study based on the same model and with the same cost 
data, modelled cost effectiveness for an annual risk of CHD of 1.5%, which was assumed to 
correspond to a 10-year CHD risk of approximately 14%. As expected, the results were even 
more favourable. In their conclusion, the authors stated that low-dose aspirin therapy could be 
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recommended in the primary prevention of CVD in all individuals who have at least a 0.6% per 
year risk of CHD in the UK, Germany and Spain and a risk of 1% per year in Italy, and who do 
not have an increased risk of GI bleeding events.94 

The last study performed with the same model was applied to Japanese patients with the same 
annual risk of CHD, i.e.1.5% annual (table 18 in appendix). Costs of cardiovascular disease were 
adjusted to Japanese costs. Benefits of aspirin treatment were, although represented in another 
way, exactly the same and not adjusted for the Japanese population. Consequently, it is not 
surprising that the authors come to a similar conclusion, i.e. aspirin therapy should be 
recommended in the primary prevention of CVD in all individuals who have at least a moderately 
increased risk of CHD (1.5% annual) and who do not have an increased risk of GI bleeding 
events.95 

A last study comparing aspirin treatment to no treatment was performed in the US (table 19 in 
appendix).96 This is the only study in our review performing a cost-utility analysis strictly for a 
female population. The analysis for a male population was published separately and will be 
discussed in the following part. The cohort consisted of moderate risk 65-year-old women with 
an estimated 10-year total CHD risk of 7.5%, applying the Framingham risk equation. In this 
population, aspirin use cost $13 300 per additional QALY gained. The probabilistic sensitivity 
analysis found a 27% chance that aspirin produces fewer QALYs than no treatment, a 35% chance 
that the cost-utility ratio was less than $50 000 per QALY gained, and a 37% probability that it 
was greater than $50 000 per QALY gained. In contrast to the previous studies, no cost savings 
were reported. The authors concluded that aspirin is indicated for women at higher risk for 
stroke but should not be prescribed for low-risk women, including most younger women.96 

4.1.4 Aspirin vs no treatment and combination of aspirin and statin vs aspirin 

Pignone and colleagues published a second study on the cost effectiveness of aspirin treatment in 
the US (table 20 in appendix).90 This time, the study population consisted exclusively of men at 
six levels (2.5%, 5%, 7.5%, 10%, 15%, and 25%) of 10-year risk of CHD (Framingham risk 
equation). In their cost–utility analysis, the authors considered, next to aspirin treatment, the 
effects of statin therapy, a combination therapy with both drugs, and no pharmacotherapy for the 
primary prevention of CHD events in men.  

For 45-year-old men who do not smoke, are not hypertensive, and have a 10-year risk for CHD 
of 7.5%, aspirin was more effective and less costly than no treatment. The addition of a statin to 
aspirin therapy produced more QALYs gained than aspirin alone but at a higher cost. The cost 
per additional QALY gained was approximately $56 200 for 10 years of combination therapy. The 
cost-effectiveness ratios for aspirin alone and in combination with statin therapy improved as risk 
for CHD increased. When the 10-year risk was 10% or 15%, the addition of a statin to aspirin 
therapy had a cost of $33 600 and $42 500, respectively. 

However, the authors remark that the effectiveness of aspirin was dependent on how the risk for 
stroke was modelled. In their alternate scenario that modelled hemorrhagic stroke explicitly, 
aspirin appeared less effective and more costly than no therapy for men with a 10-year risk for 
CHD of 5% or less. Consequently, the authors believe that aspirin should not be routinely 
recommended for men at or below these risk levels.90 

4.1.5 Antihypertensives versus no treatment 

One study, which was performed in the UK, was found on the cost effectiveness of the ramipril 
treatment for primary prevention of cardiovascular disease (table 21 in appendix).97 This study 
modelled cost effectiveness both in a high and low risk population. The low risk population with 
annual mortality rate of 1% at age 66 was considered as a primary prevention group similar to the 
WOSCOPS (West of Scotland Coronary Outcome Prevention Study) population. The high risk 
group was disregarded as being no population for primary prevention. 

Treatment with ramipril in the low risk group had a cost effectiveness of £5 300 per life year 
gained for lifetime treatment (20 years). Based on this outcome, the authors concluded that even 
for patients at lower risk, cost effectiveness for lifelong ramipril treatment, being below a 
threshold of £25 000 per LYG, is acceptable. However, as mentioned by the authors, a possible 
limitation of the analysis is the projection of cost effectiveness to 10, 15, and 20 years of 
treatment based on the assumption that the benefits from ramipril would persist beyond five 
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years.97 A more conservative approach altered conclusions. For the low risk population, cost 
effectiveness at present drug costs was poor at five years, i.e. £36 600/LYG. 

A second study, performed in Sweden, investigated the cost-effectiveness of candesartan-based 
antihypertensive treatment (table 22 in appendix).98 The population consisted of elderly patients 
(70-89 years) with mild or moderate hypertension (systolic blood pressure 160–179mmHg 
and/or diastolic blood pressure 90–99mmHg). Because of changes in treatment guidelines in the 
underlying study, additional open-label active antihypertensive treatment was recommended in 
both treatment groups for patients whose blood pressure remained high. The study therefore 
actually compared candesartan-based treatment with usual antihypertensive treatment not 
including candesartan. Patients were assumed to be treated with candesartan for a maximum of 4 
years. Candesartan-based antihypertensive treatment was associated with a cost of €13 000 per 
QALY gained. Since this is within the range of society’s willingness to pay for health gains, the 
authors concluded this treatment is acceptable for the prevention of nonfatal stroke.98 

4.1.6 Dietary advice and/or exercise 

We only found one study evaluating the cost effectiveness of dietary advice, exercise, and the 
combination of both (table 23 in appendix).99 The population consisted of 60-year old men in the 
county of Stockholm (Sweden). The combination of dietary advice and exercise were dominated 
by dietary advice. The cost effectiveness of dietary advice compared to no intervention was 
SEK11 642/LYG (€1 280)) and 98 725/LYG (€10 900) from the payer’s perspective assuming a 
remaining and declining effect of the intervention on risk factors, respectively. From the societal 
perspective, this was SEK141 555/LYG (€15 500) and SEK127 065/LYG (€14 000), respectively. 
The authors concluded that dietary advice appears to be a cost-effective strategy among 60-year-
old men both from a societal and from a payer’s perspective. 

The authors of this study remark that it is surprising that the groups receiving dietary advice and 
exercise in combination performed poorly compared to the groups receiving dietary advice or 
exercise. A possible explanation is that it could be regarded as easier to focus on either diet or 
exercise when motivating oneself to changing habits. This view is also consistent with what was 
observed in the trial. Another possible explanation could be that this group contained outliers 
that had impact since the sample size was small.99 

4.1.7 Smoking cessation, aspirin, antihypertensives and statins 

The last study in this overview, performed in the Netherlands, evaluates the cost-effectiveness of 
four risk-lowering interventions for the primary prevention of cardiovascular disease: smoking 
cessation, antihypertensives, aspirin, and statins (table 24 in appendix).38 Three smoking cessation 
therapies were regarded: with GP advice, nicotine substitutes or bupropion. The population was 
divided into three groups based on their 10-year risk level of CHD, based on the Anderson risk 
equation from Framingham: low risk (<10% risk, 2 396 participants), moderate risk (10-<20%, 
714 participants), and high risk (>20%, 222 participants). There were too few participants with 
very high risk (>30 percent) to enable the calculations for this group. Results for the low risk 
group were not presented since only smoking cessation was considered as an appropriate 
intervention for this healthy population (personal communication, Chris De Laet, March 1 2007). 
For both the moderate and high risk group, results were calculated for two age groups, i.e. 50 
and 60 years of age. 

Compared to no treatment, smoking cessation therapy is the most cost-effective treatment, 
representing savings in all situations. Statin therapy is the least cost-effective treatment (ranging 
from €73 971 to €190 276 per YLS). Aspirin was the second most cost-effective intervention 
(ranging from €2 263 to €16 949 per YLS) followed by antihypertensive treatment (ranging from 
€28 187 to €79 843 per YLS). These rankings were maintained for all age group/risk group 
categories analyzed.38 

The cost effectiveness of the interventions on the efficiency frontier is calculated by comparing 
the incremental effects and costs of an intervention with the previous most effective intervention. 
This analysis shows that smoking cessation with GP advice is dominated by smoking cessation 
with bupropion (bupropion has lower costs and greater effects). Compared with smoking 
cessation, aspirin is cost-effective for moderate risk populations in the 60 years age group and for 
high-risk populations irrespective of age. At a population level, antihypertensives are dominated 
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by aspirin treatment. Statins have very high ICERs compared to aspirin treatment. However, as 
they have higher effectiveness, they are never dominated by the other treatments.38 

Based on these results, for cost-effective pharmacological population prevention of CHD, the 
first line of intervention should be smoking cessation therapy for smokers and aspirin for 
moderate and high levels of risk. Statin therapy is an expensive option and should not represent a 
first choice in the primary prevention of cardiovascular disease.38 

4.2 CRITICAL APPRAISAL OF ECONOMIC EVALUATIONS 

We provide some general remarks and critically appraised the study in this review using several 
general criteria, and we will comment on methodological differences, strengths and weaknesses. 
The purpose is to identify those studies and conclusions on which we can rely for general 
conclusions that might be most valid for Belgium. 

4.2.1 Multiple risk factor and risk functions 

Multiple risk factor 

Particularly in primary prevention, the presence of multiple risk factors is an important marker 
for future CVD events and cost-effective therapy.86 For example, in devising treatment 
recommendations for cholesterol lowering it is not sufficient to focus on the cholesterol levels 
alone, but the entire risk factor profile of the patient needs to be taken into account. This is 
because the absolute coronary risk reduction will depend on the absolute risk of the patient, 
which is a function of all the risk factors.84 

The PBS (Pharmaceutical Benefit Scheme) criteria from Australia (table 8), according to which 
treatment was not cost effective, are a good example of this. In contrast to treatment based on 
the 15-year risk of CHD mortality of >2.5% or >5% based on the risk equations, the PBS criteria 
do not adequately take into account the strong contribution of age to CHD risk; they do not 
recognise the major contribution of smoking to CHD risk; and they do not acknowledge the 
presence of more than one additional risk factor.83 

Risk function 

We especially have to be careful while comparing results for subgroups that are defined 
according to different risk functions. Risk functions from the Framingham study,99, 82, 91, 30, 90, 88, 38, 96 
the SCORE equation,93-95 MRFIT criteria,83 and others were applied. For example, a 5% 10-year 
risk of fatal CVD calculated using SCORE is believed to equate to approximately 20–25% 10-year 
risk of any CHD event using the Framingham risk equation.93  

Comparison of extrapolated Australian mortality risk with the unadjusted mortality risk derived 
from the MRFIT equations showed that MRFIT risk scores consistently overestimate 15-year risk 
of CHD mortality.83 This highlights the problem of directly applying mortality risk derived from 
studies in a different time frame and context (e.g., MRFIT and Framingham).100  

The difference between CHD and CVD also has to be taken into account. Ward and colleagues 
defined a CHD event as onset of stable angina, unstable angina, a non-fatal MI, or death from 
CHD related causes. A CVD event is defined as a CHD event plus a non-fatal stroke, transient 
ischemic attack (TIA), or death from stroke or TIA related causes.30 It is considered that a 1.5% 
annual CHD risk, as reported in the report, was approximately equivalent to a 15% 10-year CHD 
risk and a 20% 10-year CVD risk.88 The comparison of those multiple risk assessment equations 
is discussed in more detail in chapter 2. 

4.2.2 Treatment effect and compliance 

Treatment effect 

Several studies have modelled treatment effects based on cholesterol lowering. In the study of 
Ward, a relative risk reduction is calculated from the relative difference between baseline CHD 
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risk and cholesterol altered CHD risk for males and females at each of the baseline risk levels.30 
Spaans assumed reductions in total cholesterol (TC) and LDL-C of 25% and 35%, respectively, 
and an increase in HDL-C of 8% with the use of statin therapy.85 In the study of Grover, daily 
treatment with a 10-mg tablet of atorvastatin calcium among subjects free of CVD and diabetes 
at baseline was evaluated. Among such patients in the CURVES Study,101 TC and LDL-C levels 
were reduced by 28% and 38%, respectively, whereas HDL-C level increased by 5.5%.86 The 
Japanese study on statins assumed that daily 10 or 20 mg pravastatin reduced the TC from 220 
mg/dl to 200 mg/dl (a 10% reduction) and from 240 mg/dl to 200 mg/dl (a 17% reduction), 
respectively.87 

One study conducted a literature review to find previous studies investigating the link between 
cholesterol lowering and CHD risk.30 The studies offered no conclusive evidence of a strong and 
consistent relationship between cholesterol lowering and CHD risk. The cost-effectiveness 
results based on such interim cholesterol lowering endpoint are therefore subject to significant 
uncertainty over and above that incorporated within the main economic analysis.  

Furthermore, several analyses for primary prevention are extrapolating effectiveness results from 
relatively higher risk primary prevention populations to the treatment of populations at much 
lower risk. Evidence, however, does not currently exist to demonstrate whether the same level 
of relative risk reductions will be achieved in very low risk populations. The results therefore 
have to be treated with caution.30 

Compliance 

Effectiveness of statins in routine clinical practice could well be lower than suggested by the trials 
due to a number of issues, particularly compliance and continuance (or persistence).30 Medication 
compliance is the extent to which a patient acts in accordance with the prescribed interval and 
dose of a dosing regime. The unit of measure for compliance is administered doses per defined 
period of time (in %). Medication persistence is the accumulation of time from initiation to 
discontinuation of therapy. This is measured by time metric.102 

A few studies mention which compliance to treatment was assumed in their model. Two studies 
assumed compliance to be similar to that achieved in the clinical trial setting by using the relative 
risks results of intention-to-treat randomized controlled trials, which incorporate the trial 
compliance.89, 38 Another study assumes full treatment compliance in terms of drug costs, but 
bases CHD risk reduction estimates on intent-to-treat results from clinical trials with less than 
perfect compliance.91 This underestimates the cost-effectiveness ratios. Only one study took into 
account that compliance in the general community is less than that observed in clinical trials. 
Community studies on statin use suggest discontinuation rates of 30%-60%.103, 104 Based on this 
evidence, Lim modelled an exponential decline in compliance which levelled off at 50% after three 
years.83 

Compliance in primary prevention is subject to huge uncertainty. It is shown in a sensitivity 
analysis that the impact on cost effectiveness is relatively limited, particularly in cases where 
patients are not picking up their prescriptions and therefore not accruing treatment costs. Only 
in the case of patients who are long term poor compliers, failing to take the medication according 
to the prescription but continuing to pick up prescriptions will treatment costs be accrued 
without the corresponding benefit.30 

4.2.3 Age and gender 

Age 

In the cost-effectiveness analysis, ICERs vary in the first place according to the baseline risk of 
CHD or CVD. However, it is also important to incorporate age. For primary CHD prevention, 
the estimated cost per QALY varied substantially according to risk level and age of treatment 
initiation, being lower at higher levels of risk and in younger age cohorts at similar levels of risk.88 
Preventing a coronary death will lead to a greater gain in life-years for a younger person than for 
an older person.84 At younger ages there is also a greater period of time over which to accrue 
the benefits of treatment. At older age groups death rates from other causes are higher, reducing 
the potential of avoiding CHD events when on treatment.30 
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However, as mentioned by Ward, it should be noted that there is greater uncertainty in the 
ICERs at younger ages. This is particularly the case if the modelling is undertaken over the 
lifetime of the patients (see further). For younger patients the length of extrapolation required is 
significant as the modelling timeframe goes well beyond the duration of major outcome trials to 
date.30 In addition there is greater uncertainty in the baseline data for younger and very old 
patients since datasets and trials have much smaller numbers of patients at those ages. 

Gender 

As for age, gender also may have an important influence on the ICERs. Women at the same age 
have on average a lower heart disease risk than men. Several studies did not differentiate results 
according to sex. Other studies explicitly reported results solely for men.82, 89, 38 The studies on 
statins most of the times provided better results for men than for women.83, 86, 91, 30 However, in 
the threshold analysis of Johannesson, lipid lowering treatment became cost-effective at lower 5-
year risks of CHD for women (table 9 in appendix). According to the Japanese study, treatment 
could be more cost effective for men or women depending on the risk group specified (table 12).  

The most important problem is that, similar to data for very young or very old patients, there are 
few trial data available for women. Pignone published two studies separately for men and for 
women comparing aspirin versus no treatment.90, 96 Although the base case scenario started from 
an estimated 10-year total CHD risk of 7.5%, result were hard to compare directly due to the 
difference in age, i.e. 45 years in the male population versus 65 for females. 

4.2.4 Time horizon and discounting 

Most sensitivity analyses show that, next to the costs of treatment (for statins) and uncertainty 
associated with the treatment benefit, the time window has a large influence on the cost-
effectiveness results. The discount rate also had a big influence on results if longer time horizons 
were applied. 

The majority of trials on which the studies rely are under 5 years of duration. In theory, a lifetime 
time horizon for analysing cost effectiveness is appropriate for examining cost effectiveness since 
therapy has costs and benefits which extend over the lifetime of a patient. However, 
extrapolating treatment benefit towards the future should be done with caution. In all sensitivity 
analyses incorporating this uncertainty,97, 86, 30, 94, 89 a shorter timeframe clearly increased the 
incremental cost per LYG or QALY.  

It would be more conservative to apply a time horizon of in between 5 years and lifetime or to 
estimate results for several extrapolations. Using a shorter time horizon as opposed to life time 
has a greater impact on the results for a younger population. Younger patients are relatively less 
likely to benefit from treatment in the first years of treatment as the risk of subsequent and fatal 
events is lower in younger patients.30 Therefore, results from analysis with a shorter time horizon 
will most probably suggest it is less cost-effective to treat younger than older patients. 

4.2.5 Perspective and cost items included 

The perspective of the study is directly related to which cost items are included and how they 
were valued. Especially for studies claiming to perform the analysis from the societal perspective, 
including indirect costs, different approaches exist about which costs are included and how they 
are valued. One study mentioned to perform the analysis from a societal perspective but used 
medical charges based on the reimbursement schedule as a substitute for medical costs and did 
not include indirect costs.87 This rather reflects the health care payer’s perspective.  

Very different indirect costs are included when comparing the studies performing their analysis 
from the societal perspective: Johannesson includes indirect costs associated with lost 
productivity due to a coronary event and the difference between total consumption and 
production in added years of life (table 9 of appendix), Grover incorporates estimated annual 
employment income and value of housekeeping services lost due to CVD (table 11), Hay adds the 
time cost of visits as an indirect cost (table 16), Lundkvist includes costs for living arrangement 
(table 22), and Lindgren takes both the indirect costs related to loss of production due to the 
disease and cost in added years of life into account (table 23). It is normal that altering the in- or 
exclusion of certain cost items may have a very big influence on results. 
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4.2.6 Side-effects and disutility of taking medication 

Side-effects 

Most studies do not take into account the extra costs and loss in utility due to side-effects of 
treatment. The associated costs of managing adverse events are expected to be small and are 
therefore not modelled.30 However, especially when talking about a large low-risk healthy 
population, small side-effects may counterweight the relatively small benefits. 

Some very small side effects, such as the impact of aspirin on skin bruising and nasal bleeding, may 
be ignored without largely influencing results. However, correctly modelling more important 
side-effects may alter conclusions. For example, aspirin treatment increased the risk of major 
gastrointestinal bleeding (OR 1.7, 95% CI 1.4 - 2.1).105 Increasing the excess risk for 
gastrointestinal bleeding with aspirin use above base-case values or modelling an excess risk for 
hemorrhagic stroke separately reduced the cost-effectiveness of aspirin. When Pignone modelled 
hemorrhagic stroke separately, aspirin was less effective and more costly than no therapy, instead 
of being dominant, for men with a 10-year CHD risk of 5% or less (table 20).90 

Disutility of taking medication 

None of the studies included the disutility of taking daily medication in their base case. As 
medication is prescribed for life, there may be a disutility associated with it. Most studies do not 
comment on this or assume this loss in utility is small in comparison to the benefits received and 
therefore is not modelled.30 Only Pignone90, 96 included this in a sensitivity analysis. In his two 
studies, results were sensitive to whether or not this was taken into account. If persons with a 
10-year risk for CHD of 7.5% who take aspirin are assumed to have even small reductions in 
utility (<0.9975) from the burden of taking a pill each day, aspirin becomes less effective than no 
treatment.90 

4.2.7 Comparator 

In economic evaluations, it is important to choose the right comparator. Almost all studies 
evaluating the cost effectiveness/utility of statins compare treatment with no treatment. The 
cost-effectiveness of interventions should, however, be calculated according to the efficiency 
frontier. Aspirin, for example, which is cheaper but less effective than statins, is a more 
appropriate comparator for statins than placebo. From a health economic point of view, using 
placebo as the comparator will result in more favourable ICERs for statins. 

Most studies mention that they use placebo as a comparator. Sometimes, however, this does not 
mean that no treatment is given at all. For example, in one of the Swedish studies, treatment 
guidelines in the underlying study recommended additional open-label active antihypertensive 
treatment in both treatment groups for patients whose blood pressure remained high.98 The 
study therefore actually compared the intervention (candesartan-based treatment) with usual 
antihypertensive treatment (not including candesartan). Other studies do not explicitly comment 
on this. The underlying trials should be studied to have a clear view on the exact meaning of 
‘placebo’. 

In one of the Japanese studies, lifestyle modification and dietary therapy was mentioned to be 
basic treatment in all categories. The authors therefore assumed that patients had already tried 
therapeutic lifestyle modifications for several months (e.g., reduced intake of saturated fat and 
cholesterol, increased physical activity, and weight control).87 Some studies are critical towards 
the benefit of diet and exercise. Studies of dietary and other lifestyle modification strategies to 
reduce lipid and non-lipid risk factors for coronary artery disease (CAD) have failed to 
consistently show any long term health benefits in terms of significantly decreased mortality or 
CAD morbidity.85 The benefits of these risk reduction strategies in terms of cholesterol 
reduction are typically small and of short duration, often due to poor adherence to dietary 
changes.106, 107  

Pignone mentioned he did not examine other effective options for reducing risk for CHD, such 
as smoking cessation, hypertension treatment, and counselling to increase physical activity. 
Because these treatments have benefits that go beyond reducing the risk for CHD, they should 
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be considered independently of the decision to prescribe aspirin or statins for patients in whom 
they are applicable.90 

Only two studies explicitly take a no placebo comparator into account: the first compares aspirin 
versus no therapy and the combination of aspirin and statins versus aspirin (table 20),90 while the 
second evaluates the cost effectiveness of four risk-lowering interventions and calculated the 
ICER of these interventions on the efficiency frontier (table 24).38 As results show, this approach 
has a large influence on the ICERs. Treatment with antihypertensives and smoking cessation with 
GP advice, which is cost saving if the comparator is no treatment, become subject to extended 
dominance. Treatment with statins is not cost effective when comparing with aspirin treatment in 
a population with a 10-year coronary heart disease risk below 30% according to the Anderson 
risk equation.38 

4.2.8 Transferability 

None of the studies included in this review have been conducted for Belgium according to the 
Belgian pharmacoeconomic guidelines.108 Transferability of results to other settings and across 
countries may be limited. Taking into account methodological, cost and benefit differences, we 
looked for the studies that are most suitable to make general recommendations for the Belgian 
situation. 

In the first place, we excluded the Japanese studies. Mortality from CHD in Western countries is 
considered to be about fourfold higher than that in Japan. It has been reported that validated age-
standardized CHD mortality rate ratios in the United States were 4.1 times higher for men (95% 
CI: 3.1, 5.4) and 3.9 times higher for women (95% CI: 2.4, 6.3) than those in Japan.109 

Next, the Belgian guidelines recommend to perform the analysis from the perspective of the 
health care payer. One third of the studies performed the analysis from the societal perspective 
taking into account different indirect costs which influence results.  

From the remaining studies, our preference goes in the first place to the Dutch study.38 It was 
the only study taking into account smoking cessation and antihypertensives, next to aspirin and 
statin treatment, and presenting the ICERs toward the other interventions instead of placebo. In 
contrast to several other studies, the time horizon applied was 10 years for both costs and 
benefits, which is a more conservative approach than assuming a lifetime benefit. In contrast to 
the Belgian guidelines, which recommend discounting costs and benefits at respectively 3% and 
1.5%, the discount rate applied in the study was 4% for both costs and benefits. However, the 
sensitivity analysis confirmed that the order in the cost-effectiveness ratios was not sensitive to 
changing discount factors for either costs or effects. 

The most important problem to transfer results of the Dutch study to Belgium may be the cost 
differences. Lundkvist remarks it may be reasonable to assume that the results of his cost-
effectiveness analysis are valid for at least Northern and Western European countries,98 since the 
first-year costs for stroke are similar in Sweden, Denmark, France, Germany and the 
Netherlands.110 However, results are especially sensitive to the initial cost of treatment. At the 
moment of the Dutch study, the cheapest generic statin (medication cost: €157/year) could still 
not compete with smoking cessation or aspirin in terms of cost effectiveness, but ICERs were at 
about the level of antihypertensive treatment.38 However, prices for statins have a tendency to 
decrease even further. Therefore, it will be important to compare the costs from this study with 
current and future prices in Belgium. 

Estimates for Belgium 

Table 5 describes the cost data applied in the original study of Franco et al.38 and the current 
Belgian cost data for these interventions. Antihypertensives were not taken into account since 
this intervention was dominated by aspirin treatment. A scenario in favour of statins was worked 
out. Table 5 presents the costs of interventions both from the original study and current Belgian 
costs. Whereas the costs for smoking cessation and aspirin were conservative, the costs for 
statins were very low assuming the cheapest alternative. Taking into account current prices and a 
20mg dose per day for pravastatin, these costs accounted for €87.08. 
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Table 5: costs (in euro) for interventions (data original model versus Belgian costs) 

Intervention Data original study Belgian data 
SC GP advice 26.29 20.79 
 GP fee 26.29 20.79a 
SC Nicotine substitutes 117.79 150.58 
 medication costs 117.79 150.58b 
SC bupropion 188.64 184.91 
 medication costs 135.85 140.11c 
 GP fee 26.29 41.58 
 Costs telephonic consultation 13.14 0.00d 
 costs for prescriptions and prescription 

renewals 
13.36 3.22e 

   
Aspirin 54.26 48.77 
 medication costs 27.97 27.98f 
 GP fee 26.29 20.79 
   
Statins 602.69 150.52 
 medication costs 484.92 87.08g 
 GP fee 52.58 41.58h 
 Costs for blood sample taking 12.19 15.42i 
 costs for prescriptions and prescription 

renewals 
53.00 6.44j 

a Fee consultation accredited general practitioner (GP). 
b Depending on the type of nicotine patch, the cost for the cheapest alternative varied between €142.59 and 
€158.56. The average of these two costs was taken into account. 
c One box of 100 units (€97.91) completed with one box of 30 units (€42.2) is enough to fulfil this therapy. 
d In Belgium there is no possibility to pay a fee for a telephonic consultation. Instead, the fee of a normal 
consultation was taken into account, i.e. two visits instead of one visit and one telephonic consultation. 
e A fee for advice is taken into account. Prescriptions and prescription renewals fall into this category. This 
fee can not be added with a fee for consultation. 
f The average cost of 75mg (€7.68/120 units) and 100mg (€2.68/30 units) aspirin per day for 365 days was 
taken into account. 
g The cheapest statin on the market at the moment of the study, taking into account a normal dose, was 
Pravastatine Teva® 20mg (€23.38 for 98 units of 20mg). 
h The fee for two consultations. 
i This is the sum of the following three costs: €2.33 (dose total cholesterol), €4.36 (Dose HDL-cholesterol), 
and €8.73 (Dose LDL-cholesterol). 
j The cost for two renewals (fee for advice: €3.22). 

We obtained access to the original model by kind permission of Dr. Franco and used this to 
calculate the ICER’s using the Belgian cost estimates for the interventions. The description of the 
population is the same as in the original study. Moderate risk is defined as 10-20% 10-year 
absolute risk of CHD (Framingham). For high risk patients this is 20-30%. Modelling outcomes 
above 30% risk was not possible in the original study due to a lack of data. 

The results of the ICER when comparing interventions with placebo are shown in table 6. Table 7 
presents the ICER of the interventions on the efficiency frontier. The efficiency frontier is 
constructed by ranking the interventions in terms of their effect, excluding strictly dominated and 
extended dominated options, and linking the remaining interventions. The ICER of interventions 
is not calculated versus placebo but towards the previous most effective and non-dominated 
intervention. Graphically, the slope of this frontier corresponds to the ICERs of the non-
dominated interventions.  
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Table 6: ICERs (cost per year of life saved) of interventions versus placebo 

Moderate High 
50 60 50 60 

Risk group 
Age 

Intervention     
SC GP advice Cost saving Cost saving 
SC nicotine substitutes Cost saving Cost saving 
SC bupropion Cost saving Cost saving 
Aspirin 14 090 10 570 1 519 986 
Statinsa 40 987 28 253 15 593 12 992 

SC: smoking cessation; GP: general practitioner. 
a: a very optimistic price scenario is applied, i.e. the lowest price when administering a low dose (pravastatin 
Teva® 20mg). 

Table 7: ICERs (cost per year of life saved) of interventions on the efficiency frontier 

Moderate High 
50 60 50 60 

Risk group 
Age 

Intervention     
SC GP advice dominated by SC nicotine substitutes 
SC nicotine substitutes Cost saving Dominated by SC bupropion 
SC bupropion 2 792 2 287 Cost saving 
Aspirin 30 504 13 038 6 892 4 749 
Statinsa 87 259 50 649 49 810 29 350 

SC: smoking cessation; GP: general practitioner. 
a: a very optimistic price scenario is applied, i.e. the lowest price when administering a low dose (pravastatin 
Teva® 20mg). 

The results show that smoking cessation is an intervention which should be encouraged both 
from a health impact and from an economic point of view. For smokers, low-dose aspirin 
treatment could be considered for a high-risk population (Framingham 20-30%) or for older 
people with moderate risk (Framingham 10-20%). For non-smokers, i.e. comparing low-dose 
aspirin treatment with placebo (table 6), aspirin treatment is cost effective in all subgroups. The 
results for statin treatment are not very cost-effective. Only for the high risk group aged 60, the 
intervention could be considered borderline cost-effectiveness (€29 350/YLS). This is under the 
assumptions that only the cheapest alternative (less than €90 per year) would be prescribed. In 
reality this is not the case. Therefore, we can conclude statin treatment not to be cost effective 
for primary prevention of CVD/CHD in the moderate or high risk population with current 
prescribing practices. For the very high risk population (Framingham >30%) no results are shown. 
In theory, due to the higher baseline risk on coronary events, an equal relative improvement 
would translate in a higher absolute risk reduction and improve the cost-effectiveness of this 
intervention. As such, cost-effectiveness could decrease under €30 000/YLS. This is still under 
the assumption that the cheapest alternative of less than €90 per year is administered which is 
not true if the dose would increase or if more expensive statins are prescribed. Further research 
is needed to be able to make clear conclusions on the very-high risk group. 

Not only cost-effectiveness but also affordability (budget impact) should be considered. Increasing 
the Belgian SCORE threshold from 5% risk to 10% decreases the target population with about 
370 000 individuals. The health benefits per patient are smaller for lower-risk populations. In 
contrast, a lower-risk population corresponds to a much larger population. Therefore, in these 
relatively healthy populations, the health gains are smaller but they have a much larger budget 
impact. 
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4.3 CONCLUSIONS 

From this systematic review of economic literature of primary prevention of CVD, we conclude 
that it is necessary to incorporate not only baseline risk of CHD but also age and gender into the 
discussion, just as guidelines also take into account the combination of these factors and estimate 
the global cardiovascular risk. 

Depending on which study is selected, more positive or negative conclusions for certain 
interventions can be presented. However, based on several arguments, we judge the results of 
one study, i.e. the recently published Dutch study,38 most transferable to the Belgian context. 

Smoking cessation therapies represent savings in all situations, but obviously, this therapy can 
only be offered to smokers. It is important to assess the CHD risk level of smokers after quitting 
smoking. If smoking is the factor that brings the person into the ‘treatment zone’ of risk, smoking 
cessation is the natural intervention. If this risk remains high also without smoking, further 
treatment may be necessary. 

For non-smokers, low-dose aspirin treatment is the most cost-effective option, with important 
effects and relatively low cost for its benefits. Statins in contrast showed better results in the 
Dutch study in terms of YLS, YLS free of CHD, and number of deaths prevented. The cost of 
treatment, however, was still too high to offer this therapy to everybody who may benefit, even 
when statins off-patent were considered. Larger reductions in the price of statins are needed 
before they can be given to populations at levels of 10-year CHD risk below 30 percent.38 

We have to remark that it can be misleading to recommend the prescription of a certain 
treatment based on simulations using the cheapest alternative, if in reality more expensive 
alternatives are prescribed to a large extent. When the decision has been made to prescribe a 
statin, it is recommended that therapy should usually be initiated with a drug with a low 
acquisition cost, taking into account required daily dose and product price per dose.88 

It is also important to focus on the population. Low-cost lifestyle interventions are important for 
the majority of the population, but when pharmaceutical interventions are considered, more 
attention should be given to high-risk populations and less to those at lower risk. First of all, in 
absolute numbers, the benefits for low-risk populations are limited and may be questionable 
because expected effects come from extrapolations of effects from high-risk groups. In contrast, 
the disutility of treatment and possible side-effects apply to the whole population. Moreover, the 
budget impact should not be underestimated since we are talking about a large population.  

Treatment benefits are also questionable for women, as is also discussed in chapter 3. A study 
performing an analysis exclusively for a female population found in a probabilistic sensitivity 
analysis that for 65-year-old women at moderate CVD risk (10-year total CHD risk of 7.5%) 
there was a 27% chance that aspirin produces fewer QALYs than no treatment, a 35% chance 
that the cost-utility ratio was less than $50 000/QALY, and a 37% probability that it was greater 
than $50 000/QALY.96 The wide range of possible outcome reflects important uncertainty, 
showing that there is a real danger of doing more harm than good. For elderly man, no data were 
retrieved. 

Most of the clinical trials did not include people at very low risk of a CHD event or a large 
proportion of women. Before recommendations can be made for these populations, additional 
empirical research is needed to have a clear view on benefits and side effects of treatment in 
these populations. 
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Key points 

• Smoking cessation is the most recommended intervention for smokers and is even 
cost-saving. 

• In low risk individuals (Framingham < 10%), there are no arguments to initiate 
pharmaceutical treatment, since it is uncertain that benefits outweigh possible 
harms.  

• Low-dose aspirin is a more cost-effective preventive intervention than statins and 
anti-hypertensives at all risk levels.  

• Available simulations highly depend on the cost of treatment. Taken into 
consideration the recent lowering of statin prices, cost-effectiveness measures will 
be rendered more favourable.  

• Statin therapy in primary prevention of CVD for men at levels of 10-year 
Framingham CHD risk above 20%  and at ages above 60 years, becomes borderline 
cost-effective compared to low-dose aspirin (€ 30 000 per life-year gained) only if 
there is a widespread prescription of the cheapest alternative (< €90 per year).  

• In women of all ages and in men above the age of 70 no solid evidence about clinical 
effectiveness of statin use in primary prevention is available. Economic evaluations 
for those populations were based on extrapolations of effectiveness in other 
subgroups. More research should be performed first to the benefits and harms of 
treatment in these populations. 
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5 CV GUIDELINE IMPLEMENTATION IN GENERAL 
PRACTICE IN BELGIUM 
This chapter is the summary of a study performed by Domus Medica (previously 
‘Wetenschappelijke Vereniging van Vlaamse Huisartsen’) between October 2005 and February 
2007, as part of the KCE project “2005-02 GCP - cardiovascular prevention”. The full study 
(mainly in Dutch) can be found in the appendix. 

The original research questions were: 

• What is the current practice of preventive cardiovascular care in Belgian general 
practice, and what are the main factors that either hinder or facilitate correct 
implementation of the guidelines (barriers and facilitators), without focusing on 
any specific guideline or tool? 

• Which interventions are most likely to promote the correct implementation of 
preventive cardiovascular care in general practice in terms of effectiveness, cost-
effectiveness, applicability and acceptation by GPs? 

This study consisted of a telephone survey in a random sample of Belgian GPs (Dutch or 
French speaking) to assess current practice. For the Dutch speaking GP population this was 
performed by Domus Medica (DM), and for the French speaking GPs they collaborated with 
‘Promotion Santé et Médecine Générale’ a joint organisation formed by the ‘Société Scientifique 
de Médecine Générale’ (SSMG) and the ‘Fédération des Maisons Médicales’ (FMM). The desk 
research on previous implementation efforts was done by DM in collaboration with the DM 
guideline development author group for CV care (see also chapter 1 of this report). This desk 
research assessed previous implementation efforts in Belgium and on the international level. The 
initial intention was to validate these results and find out about additional facilitators and barriers 
in 4 focus groups with 8 to 12 participants. However, ambitions had to be revised due to the 
very low attendance, so it was decided to consider those sessions with in total 13 participants 
not as focus groups but rather as informative GP group discussions. Those discussion sessions 
were conducted by DM, and in collaboration with ‘Promotion Santé et Médecine Générale’ for 
the French speaking GP’s 

5.1 CURRENT PRACTICE: THE TELEPHONE SURVEY 

The telephone survey (for full report see chapter 2 of the appendix to this chapter) was intended 
to describe knowledge, attitudes and practice about preventive CV care. The central questions of 
the survey were 3 quality criteria: use of an instrument to assess the CV risk, knowledge of the 
smoking status of the patient and the attitude towards delivering the ‘short smoke stop advice’. 

The surveyed populations were two random samples of 250 Dutch and 250 French language GPs 
who, in 2004, did at least a 1000 consultations per year.  

The semi-structure questionnaire was developed based on previous questionnaires, on literature 
and on internal discussion. It should be noted that the French questionnaire differed slightly from 
the Dutch questionnaire. The interviews in Dutch were performed by 3 Flemish GPs participating 
in the study. The interviews in French were performed by a non-GP. Interviewers were briefed 
orally and on paper. If GPs were not available for interview by the third, or sometimes the fourth 
contact they were considered as non-responders. 

The complete survey was effectively performed in 286 of the 448 GPs who were eligible for 
participation (63.8%). Response rates were higher in the Dutch speaking GPs (75% vs. 53% in 
French speaking). Over 4 in 5 Belgian GPs (82.9%) ever used an instrument for the evaluation of 
CV risk, but current use was 39.7% in Dutch speaking GPs and 12.9% in French speaking GPs. A 
similar number (85%) thought of themselves as ‘up to date with current recommendations’. Most 
GPs (68%) received training about CV risk assessment in the preceding two years.  

An electronic medical record system is used more by Dutch speaking than by French speaking 
GPs (73% vs. 49%). Smoking status is ‘mostly’ available in the medical records of 62.5% of the 
respondents in general and in 59.8% of those using an electronic medical record system, more 
than could be expected from previous research on electronic medical records in Belgium. 
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The average proportion of medical records that actually contain smoking status is reported to be 
higher with French speaking (64.8%) than with Dutch speaking (38.3%) GPs. Most GPs (87%) 
report they tend to give a ‘short smoke stop advice’ and they estimate that on average 12% of 
smokers will quit smoking after this, a much higher proportion than apparent from evidence (2%). 
Those who actually do give this advice estimate the effect to be even higher. 

This survey shows that most Belgian GPs are familiar with global CV risk management, and 
especially the usage of the tools. In daily practice, however, those tools are not frequently used, 
especially not by French speaking GPs. GPs overestimate their performance on the risk factor 
smoking. 

5.2 PREVIOUS IMPLEMENTATION EFFORTS: THE DESK RESEARCH 

The purpose of the desk research (for full report see chapter 1 of the appendix to this chapter) 
was to describe: 

• the conceptual framework surrounding implementation strategies to reduce 
discrepancies between recommended and actual CV risk assessment practice  

• the quality indicators from Belgian GP recommendations 

• the available values for this indicators for Belgian GPs (mainly Flemish), in other 
words, data from practice 

• the studies and projects where Belgian GPs (mainly Flemish) are involved 

Literature is based on a literature search in both Medline and in the documentation resources 
from DM (including ‘Huisarts Nu’, and the abstracts from the yearly first line symposia: ELS). 
Additional literature was found through reference searching and grey literature was also found. 

Quality criteria for CV preventive care were retrieved and from those potential indicators were 
defined, limiting this list to those indicators that at least 2 researchers found relatively useful, 
clear, acceptable and achievable. 

For the overview of local projects and practice data the ELS abstracts were screened from 2003-
2005 and the GP journal ‘Huisarts Nu’ starting in 2000. 

Successful implementation strategies are essentially a combination of strengthening the facilitators 
and reducing the barriers, to achieve a change in attitude in the GP. Those factors are often 
categorized as:111 

• Individual factors such as GPs’ and patients knowledge, skills, and attitudes  

• Social factors surrounding health care 

• Organisation of health care 

• Factors related to the texts and tools or instruments 

Interventions that were described in Belgium target the GP mainly as a professional, while in the 
international intervention studies also more combined implementation strategies were tested. 
However, due to the different health care systems and the specific settings of these studies, we 
have to take great care while trying to extrapolate results to Belgian general practice or even 
while comparing the results between them. Factors from all 4 categories mentioned above are 
addressed in those studies. 

Based on quality criteria in the existing Belgian recommendations, 71 indicators were 
developed. The ‘a priori’ position was that the indicator values need to come from an electronic 
medical record system, and most of these are related to clinical care. Since the GP guideline on 
CV care was still under development, few indicators are related specifically to global CV risk 
management, and most indicators are related to single CV risk factors such as diabetes, 
hypertension and overweight. There are a similar number of indicators related to pharmaceutical 
intervention as related to life style intervention. From those 71 Belgian indicators, 38 were also 
used in international intervention studies. 

Information from 46 Belgian GP projects related to cardiovascular prevention are described, 
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and 4 larger projects are described in more detail. In 24 projects a small, prospective audit of the 
electronic medical records was performed in one or more practices, mostly within the 
framework of GP professional training. In 26 projects the focus was diabetes care, and in 7 
projects (including 2 large-scale projects) the topic was global cardiovascular risk management. 

From 27 of these projects indicator values could be extracted. For 25 of the 71 quality indicators 
in the Belgian recommendations no values could be found from research. The number of projects 
with indicator values on hypertension, diabetes and smoking is relatively important. Most 
indicator values were found for an indicator that was broadly interpreted as ‘being able to 
produce a list of patients with a personal ischemic history or other specific problems’. Few 
indicator values on lifestyle advice and the follow-up on it were found. 

5.3 CONCLUSIONS FROM TELEPHONE SURVEY AND DESK 
RESEARCH 

To effectively implement current or future guidelines on CV risk management in general practice 
the authors suggest two priorities in the implementation strategy (for full conclusions see chapter 
3 of the appendix to this chapter): 

1. Electronic Medical Records Systems (EMRS) should be better equipped to collect 
risk factors and to allow GPs to perform a self-audit. GPs should receive 
appropriate training and support for using their EMRS for systematic registration. 

2. Instruments should be developed to aid GPs to better communicate CV risk, and 
if necessary its management, to their patients.  

In the literature there is consensus that a combined, multifaceted and repeated intervention is 
the best way to achieve effective change of practice. However, if interventions are implemented 
in a context other than the one in which they have proved to be successful, it is uncertain that 
they will be equally successful in this different context. As a consequence, it is impossible at this 
stage to present a list of interventions that are certain to be generally effective in implementing 
CV risk management in Belgian general practice. In Belgium, intervention studies were only 
conducted within groups of French speaking GPs, through studies to implement an algorithm for 
CV risk management. For Dutch speaking GPs the research was limited to the description of 
interventions that mainly had the GP as a professional as its target. About the effects of additional 
funding, incentives, (re-)organization of care and the promotion of patient involvement almost no 
data are available. About the effect of the global medical record (GMD), again, no data are 
presented since it has not been the target of primary research so far. In the current ResoPrim 
project the research question about the potential impact of the GMD has been asked, but 
validated data are missing at the moment.  

Although this report is about Belgian general practice, the focus was on Dutch language projects, 
and therefore no systematic search was performed for information about projects and research 
with French speaking GPs, other than the information available through Medline, or through the 
documentation recourses from DM. The homologue of ‘Huisarts Nu’, the ‘Revue de la Médecine 
Générale’ for example was not searched. However, through contacts with their French speaking 
research partners, the authors believe that they have not missed important information about CV 
care by French speaking GPs in Belgium, including the educational projects conducted by the 
‘Observatoire de la Santé du Hainaut’,112 and the various feasibility studies in daily general 
practice concerning the ‘Boland’ algorithm.18 

5.4 PERCEPTION: GP GROUP DISCUSSION SESSIONS 

Originally 4 focus groups were planned with 8 to 12 participants (GPs) to validate the results of 
the telephone survey and the desk research. The focus groups also aimed to find out about 
additional facilitators and barriers to the implementation of CV risk management. However, 
ambitions had to be revised due to the very low attendance. Therefore we could not consider 
those sessions as focus groups but rather as informative discussion sessions.  

The sessions took place during January and early February 2007. Three discussion sessions were 
held with in total 13 participants (7 Dutch and 6 French speaking participants). 
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There was a large consensus (see chapter 4 of the appendix for full report) between participants 
in terms of the factors they mentioned as facilitating or hindering for the implementation of 
global cardiovascular risk management in their daily practice, both within as between the groups. 

The key factor perceived by GPs as hindering the implementation of global cardiovascular risk 
management in general practice was that it is very hard to change lifestyle behaviour in patients. 
Four important stakeholders were identified to facilitate this lifestyle behaviour change: patients 
themselves need to understand and feel the need for change, GPs need to have enough time 
available as well as tools to assess and communicate risk, the media can contribute through 
information campaigns targeted to educate and motivate patients and finally the authorities can 
contribute by launching such campaigns (for more details see appendix for this chapter). 

Also noteworthy is the opinion of our participants that the most important barriers and 
facilitators were the same regardless of a patient’s cardiovascular history. Both in patients with a 
previous cardiovascular event as in those without, the patient’s motivation is rarely considered 
high enough in comparison to his/her respective risk level. 

The majority of the GPs in our 3 group discussions attributed relatively little importance to 
improvement of the knowledge, skills, and attitudes of GPs themselves. Nevertheless our past 
research and experience showed that there is a need for GPs to further work on their own 
expertise and skills and to pay more attention to prevention. Several possible explanations are 
advanced why this seemed to be no important issue according to the GPs in our discussion 
groups. 
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6 APPENDIX 

APPENDIX FOR CHAPTER 3 

RAPID ASSESSMENT OF RECENT EVIDENCE FOR LIPID MANAGEMENT 

THROUGH DIETARY INTERVENTIONS AND STATIN USE. 

No full systematic review (SR) of the clinical literature has been performed in this rapid 
assessment. We started our search by studying the two most recently published guidelines (NHS 
in 2005/2006 and SIGN in 2007) on prevention of cardiovascular disease.29, 22  Furthermore, a 
limited literature search was performed through Medline (PubMed), Cochrane, SUMSearch and 
DARE for RCTs and SRs published in 2006 and 2007 and earlier if needed.  

Our interest for the clinical effectiveness of risk factor interventions focused on dietary 
interventions and on statins. For Medline, the following MeSH terms were used: “primary 
prevention” and “cardiovascular disease”. For phytosterols we additionally searched for MeSH 
terms: phytosterols, phytosterols AND hypercholesterolemia. The reference tables of the 
retrieved papers were examined for further relevant information. Specific searches were 
performed for systematic reviews and guidelines, subsequently followed by searches by study 
type, i.e. individual clinical trials. 

After sifting the literature our main sources of evidence were: 

1. SIGN: Risk estimation and the prevention of cardiovascular disease. February 
2007.22 

2. P. Thavendiranathan et al. Primary prevention of cardiovascular diseases with 
statin therapy. A meta-analysis of randomised controlled trials. Arch Intern Med 
2006;166:2307-2313.71  

3. Nakamura et al. Primary prevention of cardiovascular disease with pravastatin in 
Japan (MEGA Study): a prospective randomised controlled trial. Lancet 
2006;368:1155-63.66 

4. J. Costa et al. Efficacy of lipid lowering drug treatment for diabetic and non-
diabetic patients: meta-analysis of randomised controlled trials. BMJ 
2006;332;1115-1124 (3 April 2006).72 

5. NHS: Statins for the prevention of cardiovascular events. January 2006. 
Technology appraisal 94, based on: Ward S, Lloyd Jones M, Pandor A et al. Statins 
for the prevention of coronary events, January 2005.29 

6. L Hooper et al. Reduced or modified dietary fat for preventing cardiovascular 
disease. Cochrane Database of Systematic Reviews, most recent update: 19 august 
2005.43 

7. B Howard et al. Low-fat dietary pattern and risk of cardiovascular disease: the 
Women's Health Initiative Randomized Controlled Dietary Modification Trial. 
JAMA. 2006;295(6):655-66.44 

8. L. Hooper et al. Risks and benefits of omega 3 fats for mortality, cardiovascular 
disease, and cancer: systematic review. BMJ. 2006;332(7544):752-60.51 

9. Alice H. Lichtenstein, Lawrence J. Appel, Michael Brands, Mercedes Carnethon, 
Stephen Daniels, Harold A. Franch, Barry Franklin, Penny Kris-Etherton, William S. 
Harris, Barbara Howard, Njeri Karanja, Michael Lefevre, Lawrence Rudel, Frank 
Sacks, Linda Van Horn, Mary Winston, and Judith Wylie-Rosett. Diet and Lifestyle 
Recommendations Revision 2006: A Scientific Statement From the American 
Heart Association Nutrition Committee. Circulation 2006;114: 82-96. 
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APPENDIX FOR CHAPTER 4 

SEARCH STRATEGY 

We searched the databases Medline, Embase, and the three databases of the Centre for Reviews 
and Dissemination (CRD) (i.e. the National Health Service Economic Evaluation Database (NHS 
EED), Database of Abstracts of Reviews of Effectiveness (DARE), and the Health Technology 
Assessment database (HTA)). 

We searched for papers published between 2001 and February 2007. One of the included studies 
provided a pooled analysis on the cost-effectiveness of statins in coronary heart disease.82 This 
study searched for papers between 1990 and July 2002. The most recent published papers 
included in their analysis were published in 2001. Therefore, we preferred to take 2001 as our 
cut-off. 

The following four tables provide an overview of our search strategy. 

Table 1: Search strategy for Medline (performed on 12 February 2007) 

1 Economics/ 16 letter.pt. 
2 exp "costs and cost analysis"/ 17 editorial.pt. 
3 "Value of Life"/ec [Economics] 18 historical article.pt. 
4 Economics, Dental/ 19 16 or 17 or 18 
5 exp Economics, Hospital/ 20 15 not 19 
6 Economics, Medical/ 21 Animals/ 
7 Economics, Nursing/ 22 Humans/ 
8 Economics, Pharmaceutical/ 23 21 not (21 and 22) 
9 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 24 20 not 23 

25 (metabolic adj cost).ab,hw,ti. 
26 ((energy or oxygen) adj cost).ab,hw,ti. 

10 (econom$ or cost or costs or costly or costing 
or price or prices or pricing or 
pharmacoeconomic$).tw. 27 24 not (25 or 26) 

11 (expenditure$ not energy).tw. 28 exp Cardiovascular Diseases/ 
12 (value adj1 money).tw. 29 exp Primary Prevention/ 
13 budget$.tw. 30 28 and 29 
14 10 or 11 or 12 or 13 31 (“2001” or “2002” or … or “2007”).yr. 
15 9 or 14 32 27 and 30 and 31 

Table 2: Search strategy for Medline In-Process & Other Non-Indexed Citations 
(performed on 13 February 2007) 

1 cost$.mp. [mp=title, original title, abstract, name of substance word] 
2 economic$.mp. [mp=title, original title, abstract, name of substance word] 
3 budget$.mp. [mp=title, original title, abstract, name of substance word] 
4 expenditure$.mp. [mp=title, original title, abstract, name of substance word] 
5 1 or 2 or 3 or 4 
6 cardiovascular disease.mp. [mp=title, original title, abstract, name of substance word] 
7 primary prevention.mp. [mp=title, original title, abstract, name of substance word] 
8 6 and 7 
9 5 and 8 
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Table 3: Search strategy for Embase (performed on 13 February 2007) 

1 'socioeconomics'/exp 20 variable*:ti,ab,de,cl 
2 'cost benefit analysis'/exp 21 unit:ti,ab,de,cl 
3 'cost effectiveness analysis'/exp 22 '#19 *4 #18' or '#18 *4 #19' 
4 'cost of illness'/exp 23 '#19 *4 #20' or '#20 *4 #19' 
5 'cost control'/exp 24 '#19 *4 #21' or '#21 *4 #19' 
6 'economic aspect'/exp 25 
7 'financial management'/exp  
8 'health care cost'/exp  

#1 or #2 or #3 or #4 or #5 or #6 or #7 or 
#8 or #9 or #10 or #11 or #16 or #17 or 
#22 or #23 or #24 

9 'health care financing'/exp 26 'cardiovascular symptom'/exp 
10 'health economics'/exp 27 'heart disease'/exp 
11 'hospital cost'/exp 28 'hypertension'/exp 
12 'finance'/exp 29 'vascular disease'/exp 
13 'funding'/exp 30 #26 or #27 or #28 or #29 
14 Fiscal 31 'primary prevention'/exp 
15 Financial 32 #30 and #31 
16 #12 or #13 or #14 or #15 33 #32 and ([article]/lim OR [review]/lim) 
17 'cost minimization analysis'/exp 
18 estimate*:ti,ab,de,cl 

34 
 

#33 and ([english]/lim or [dutch]/lim or 
[french]/lim) 

19 cost*:ti,ab,de,cl 35 #25 and #34 and [2001-2007]/py 

Table 4: Search strategy for CRD: DARE, NHS EED and HTA (performed on 12 
February 2007) 

1 MeSH Cardiovascular Diseases 
2 MeSH Heart Diseases 
3 1 or 2 
4 MeSH Primary Prevention 
5 3 and 4  
6 RESTRICT YR 2001 2007 

RESULTS OF SEARCH STRATEGY 

We found 447 references using the databases: 124 with Medline, 307 with Embase and 16 with 
the NHS EED, DARE, and HTA databases (table 5). After removing 28 duplicates, 419 articles 
were left. 

Table 5: Result of our search strategy for cost-effectiveness studies. 

Database Years References identified 
Medline 2001 - week5 2007 119 
Medline In-Process &  
Other Non-Indexed Citations 

February 12, 2007 5 

Embase 2001-2007 307 
CRD  
 DARE 5 
 NHS EED 9 
 HTA 

2001-2007 

2 
Total references identified  447 
Duplicates  28 
Total  419 

CRD: Centre for Reviews and Dissemination; DARE: Database of Abstracts of Reviews of Effects; NHS 
EED: NHS Economic Evaluation Database. 
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Inclusion and exclusion criteria 

Full economic evaluations that compare two or more options and consider both costs and 
consequences were eligible. Cost-effectiveness and cost-utility analysis expressing results as costs 
per life-year gained (LYG) or costs per quality-adjusted life years (QALYs) gained were taken into 
account. Cost analysis or studies presenting results as cost per event avoided were not 
considered. The populations described had to fulfil criteria to be able to speak of primary 
prevention and the studies had to be conducted for people in developed countries. Only non-
hypothetical interventions were taken into account. In case of doubt, the full text was retrieved. 
Articles in English, French or Dutch were considered. 

From the 419 references, 377 articles were excluded based on title, abstract and keywords 
(figure 1). Most of them were no full economic evaluations. The remaining 42 studies were 
retrieved. 11 studies fulfilled our selection criteria. The reference lists of the original 42 articles 
were hand searched for further references. Eight additional articles matched our inclusion 
criteria.  

 

Figure 1: Flow chart for the selection of relevant economic evaluations 

Potentially relevant citations 
identified (Medline, Embase, 

CRD): 419 

Based on title, abstract, and keywords: 
citations excluded: 377
Reasons: design (311), population (38), 
intervention (20), language (8)

Studies retrieved for more 
detailed evaluation: 42 

Based on full text evaluation:
studies excluded: 31
Reasons: design (11), intervention (5), 
population (4), double (4), outcome (3), in 
previous review (2), original study before 
2001 (1), language (1).

Relevant studies: 11

Inclusion of relevant economic evaluations 
from reference lists: 8

19 full economic evaluation on 
the primary prevention of CHD.

 
 

Table 6 presents the 19 studies satisfying all inclusion and exclusion criteria and form the basis of 
this review. 
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Table 6: 19 economic evaluations on the primary prevention of CHD/CVD. 

Authors Title 
Statins versus no treatment 
Johannesson M.84 At what coronary risk level is it cost-effective to initiate 

cholesterol lowering drug treatment in primary prevention? 
Eur Heart J. 2001;22(11):919-25. 

Lim SS, Vos T, Peeters A, Liew D, 
McNeil JJ.83 

Cost-effectiveness of prescribing statins according to 
Pharmaceutical Benefits Scheme criteria. Medical Journal of 
Australia. 2001;175(9):459-64. 

Grover SA, Ho V, Lavoie F, Coupal 
L, Zowall H, Pilote L.86 

The importance of indirect costs in primary cardiovascular 
disease prevention: can we save lives and money with statins? 
Archives of Internal Medicine. 2003;163(3):333-9. 

Spaans JN, Coyle D, Fodor G, Nair 
R, Vaillancourt R, Grover SA, 
Coupal L.85 

Application of the 1998 Canadian cholesterol guidelines to a 
military population: health benefits and cost effectiveness of 
improved cholesterol management. Can J Cardiol. 
2003;19(7):790-6. 

Franco OH, Peeters A, Looman 
CWN, Bonneux L.82 

Cost effectiveness of statins in coronary heart disease. J 
Epidemiol Community Health. 2005;59(11):927-33. 

Nagata-Kobayashi S, Shimbo T, 
Matsui K, Fukui T.87 

Cost-effectiveness of pravastatin for primary prevention of 
coronary artery disease in Japan. International Journal of 
Cardiology. 2005;104(2):213-23. 

Ward S, Lloyd J, Pandor A, Holmes 
M, Ara R, Ryan A, Yeo W, Payne 
N.30 

Statins for the Prevention of Coronary Events. Technology 
assessment report commissioned by the HTA Programme on 
behalf of the National Institute for Clinical Excellence. Sheffield: 
ScHARR The University of Sheffield; 2005 January 2005. 

Scotland NHSQI.88 Statins for the prevention of cardiovascular events. 2006. 
Walshe V, Nash A, Barry M.89 Cost effectiveness of statin therapy for the primary prevention 

of coronary heart disease. Irish Medical Journal. 
2006;100(1):144-5. 

Fibrates versus no treatment 
Hay JW, Sterling KL.91 Cost effectiveness of treating low HDL-cholesterol in the 

primary prevention of coronary heart disease. 
PharmacoEconomics. 2005;23(2):133-41. 

Aspirin versus no treatment 
Annemans L, Lamotte M, Kubin M, 
Evers T, Verheugt FWA.93 

Which patients should receive aspirin for primary prevention 
of cardiovascular disease? An economic evaluation. 
International Journal of Clinical Practice. 2006;60(9):1129-37. 

Lamotte M, Annemans L, Evers T, 
Kubin M.94 

A multi-country economic evaluation of low-dose aspirin in the 
primary prevention of cardiovascular disease. 
Pharmacoeconomics. 2006;24(2):155-69. 

Pignone M, Earnshaw S, Pletcher MJ, 
Tice JA.96 

Aspirin for the primary prevention of cardiovascular disease in 
women: a cost-utility analysis. Arch Intern Med. 
2007;167(3):290-5. 

Tsutani K, Igarashi A, Fujikawa K, 
Evers T, Kubin M, Lamotte M, 
Annemans L.95 

A health economic evaluation of aspirin in the primary 
prevention of cardiovascular disease in Japan. Intern Med. 
2007;46(4):157-62. 

Aspirin versus no treatment and aspirin plus statin versus aspirin 
Pignone M, Earnshaw S, Tice JA, 
Pletcher MJ.90 

Aspirin, statins, or both drugs for the primary prevention of 
coronary heart disease events in men: a cost-utility analysis. 
Annals of Internal Medicine. 2006;144(5):326-36. 

Antihypertensives versus no treatment 
Malik IS, Bhatia VK, Kooner JS.97 Cost effectiveness of ramipril treatment for cardiovascular risk 

reduction. Heart. 2001;85(5):539-43. 



KCE reports 52 Cardiovascular Prevention in General Practice 55 

Authors Title 
Lundkvist J, Ekman M, Kartman B, 
Carlsson J, Jonsson L, Lithell H.98 

The cost-effectiveness of candesartan-based antihypertensive 
treatment for the prevention of nonfatal stroke: Results from 
the Study on COgnition and Prognosis in the Elderly. Journal of 
Human Hypertension. 2005;19(7):569-76. 

Diet and/or exercise 
Lindgren P, Fahlstadius P, Hellenius 
M-L, Jonsson B, de Faire U.99 

Cost-effectiveness of primary prevention of coronary heart 
disease through risk factor intervention in 60-year-old men 
from the county of Stockholm--a stochastic model of exercise 
and dietary advice. Preventive Medicine. 2003;36(4):403-9. 

Smoking cessation, antihypertensives, aspirin and statins 
Franco OH, der Kinderen AJ, De 
Laet C, Peeters A, Bonneux L.38 

Primary prevention of cardiovascular disease: Cost-
effectiveness comparison. International Journal of Technology 
Assessment in Health Care. 2007;23(1):71-9. 
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SUMMARY TABLES OF ECONOMIC STUDIES ON THE PRIMARY PREVENTION OF CV 
DISEASE 

STATINS VERSUS NO TREATMENT 

Table 7: Franco et al.82 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

Perspective
Time window
Discount rate

In conclusion, this review 
confirms how the cost 
effectiveness of statins treatment 
in the prevention of CHD is 
related to the absolute risk of 
CHD, but shows that within risk 
strata there still exists large 
variability in cost effectiveness 
estimates. Nearly all studies 
agree that treatment at high 
levels of risk is cost effective and 
at low levels is expensive. But in 
practice, it is not difficult to find 
CERs that fit any decision for the 
population at large with 
intermediate annual risk of CHD 
(1% to 4%). The most probable 
explanation for these differences 
is different methodology in the 
CEA, and the impact of funding 
source suggests the potential for 
some estimates to be biased.

The interaction effects between absolute 
risk and the other explanatory variables: for 
age, cost country, category of prevention, 
funding source, year of publication, and 
discount factor the effect of absolute risk in 
the CER differed significantly between 
categories.

The aim of the authors was to evaluate the 
degree to which explanatory variables account 
for the observed variability in CERs between 
the studies.

In the univariate analysis only absolute risk 
and category of prevention (primary or 
secondary) are significant.

The ratios reported ranged over an enormous 
range: from savings to $489 000/YLS.

distribution of CERs by category of absolute 
risk (number of ratios): $ per YLS.

(33)
2%-<3%
(13)

Centile 90

US (6), UK (3), Canada (8), 
Sweden (3), Belgium (1), 
Germany (2), and the 
Netherlands (1).

The time horizon of treatment was 
classified in three categories: five 
years, 10 years, or >10 
years/lifetime.

Franco OH, Peeters A, Looman 
CWN, Bonneux L.

24 studies were included:
Only studies  reporting results for male 
populations were included.

7987

Four discount rate categories were 
used: 3%, 5%, 6%, or none.

RR benefit: depending on primary study.
Perspective: depending on primary 
study.

For each CER the authors wanted 
absolute risk of CHD of the study 
population before treatment. If not stated 
in the paper, they estimated risk by the 
D’Agostino CHD function using these 
variables: levels of total cholesterol (or 
LDL), HDL cholesterol, smoking, blood 
pressure, diabetes history, and personal 
history of CHD.

As the CERs were reported using different currencies 
and dates, the authors standardised by calendar year 
and currency. Firstly, to correct for inflation, they 
converted all currencies into the same date: 30 
December 2001, using the correspondent consumer 
price index (CPI). Afterwards all currencies were 
converted into US dollars of the date 30 December 
2001.

MedianCentile 10
<1%
(33)

Results of CEA were included (216 cost effectiveness 
ratios), pooled estimate and multilevel linear 
regression.

(95)

3%-<4%
(42)
>4%

The categories of annual risk of CHD at the 
start of treatment were: <1%, 1%–<2%, 
2%–<3%, 3%–4%, and >4%.

1%-<2%
No conflict of interest declared.
2005.

Population and/or base risk and/or 
applied risk function

Statins versus no treatment.

5449

48559

26933

23060

15048

10607

24505

10205

12951

255893

73124

46273

48701

21545
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Table 8: Lim et al.83 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

Probabilistic sensitivity analysis:

Perspective
Time window
Discount rate

PBS criteria for lipid-lowering therapy:
In presence of: initiate drug therapy if:
Existing CHD: TC > 5.5 mmol/L

TC > 6.5 mmol/L

Others

While PBS criteria do target 
patients at risk of CHD, there is 
room for improvement in 
identifying those most at risk of 
CHD, and treatment according to 
PBS criteria is not likely to be the 
most cost-effective. For optimal 
cost-effectiveness, targeting of 
therapy for primary CHD 
prevention needs to be based on 
population-specific, multivariable 
risk.

>2.5% 15-
year risk of 

CHD 
mortality

>5% 15-
year risk of 

CHD 
mortality

Mean potential cost savings per death prevented 
(ranging between AUD20234 and AUD85677 per death 
prevented depending on age and sex).

Population and/or base risk and/or 
applied risk function

Lim SS, Vos T, Peeters A, Liew D, 
McNeil JJ.

2001.
Australia. Australian men and and women, aged 25-85 

years, excluding those with diabetes and 
existing CHD.

Pravastatin (40 mg/day for 20 years) versus no 
treatment.

Diabetes mellitus, 
familial hyper-
cholesterolaemia, 
family history of CHD, 
hypertension, or 
peripheral vascular 
disease:

1999, in Australian dollars (AUD).

The health system perspective.

No conflict of interest declared.
The cost-effectiveness of treatment according 
to Pharmaceutical Benefits Scheme (PBS) 
criteria was compared against treatment 
criteria based on 15 year risk of CHD mortality 
cut-offs of >2.5% and >5% (MRFIT equation).

Annual drug acquisition cost per person: AUD924.42.
Additional treatment related costs: uniform distribution, 
AUD27 - AUD153.80

Mean treatment-related costs were AUD76.90 and 
estimated to vary between AUD54.00 (two GP 
consultations, no serum lipid or liver function tests) 
and AUD153.80 (four GP consultations, two serum 
lipid and two liver function tests).

An exponential decline in compliance was 
modelled, which levelled off at 50% after three 
years.

20 years.
An overall annual discount rate of 
3% was used for all future costs and 
YOLS.

Men 35-75 years and 
postmenopausal 
women up to 75 years

TC > 6.5 mmol/L 
or TC  5.5 
mmol/L and HDL 
cholesterol < 1 
mmol/L

TC > 7.5 mmol/L 
or fasting 
triglycerides > 4 
mmol/L

TC > 9 mmol/L or 
fasting 
triglycerides > 8 
mmol/L

Patients with HDL 
cholesterol <1 mmol/L

The results of the uncertainty analyses 
examining the influence of uncertainty on 
cost per YOLS varied depending on the age 
at start of treatment. In general, uncertainty 
associated with the efficacy of statin therapy 
had the greatest impact (correlation 
coefficient between 0.7 and 0.8) on the cost 
per YOLS.

The effect of fully compliant therapy, 40 
mg/day pravastatin was assumed to reduce 
the risk of CHD death within each age and sex 
stratum by 38% (95%Cl: 23%-50%).

women

110000

37000

(80% un-
certainty 
range)

39000

23000
(27000-
40000)

(20000-
29000)

31000

(32000-
51000)

(80% un-
certainty 
range)

(96000-
150000)

(80000-
130000)

(33000-
53000)

87000

men
PBS criteria

Cost (AUD) per year of life saved.CEA, the CHD Prevention Model was used (type not 
explicitly mentioned).
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Table 9: Johannesson84 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

Perspective age
Time window
Discount rate

age

age

MI

age: 35–49
age: 50–64 age
age: >65 years 

age: 35–49
age: 50–64 
age: >65 years 

Utilities

In primary prevention, cholesterol 
lowering treatment is unlikely to 
be cost-effective for all patients 
with elevated cholesterol levels, 
and so it is crucial to determine in 
which patient populations 
treatment should be initiated.

The results can serve as a basis 
for treatment guidelines based on 
cost-effectiveness.

The result was most sensitive towards the 
variations in the risk reduction, the intervention 
cost, and the rate of discounting costs and 
QALYs.

Annual intervention cost was varied between 
$600 and $1200.

Annual morbidity-associated costs after a 
coronary event were raised and lowered by 
50%.

Analysis was carried out without future costs 
of decreased mortality.

Analysis with both the future costs of 
decreased mortality and the indirect 
morbidity costs excluded.

60

Rate of discounting costs and QALYs was 
varied between 0% and 5%, and in one 
analysis costs were discounted by 3% 
whereas QALYs were not discounted at all.

17.33

40
35

5.09
6.50

Lipid lowering treatment is cost-effective if the 
5-year-risk of CHD exceeds the following per 
cent risk: (in function of the CE threshold, in 
%):

men women

8.27
11.59

40
45

$100 000

35

men

10.08
15.82
20.30

50

70

55
$18 706 

$12 941 $7647 
subsequent years

55
60
65

$40 000

45
4.061999 Swedish Crowns (SEK), converted to $ (June 

1999: $1=SEK 8.50).

50
55
60
65

The following quality weights were used in different 
age-groups: 0.93 (35–49 years), 0.91 (50–64 years), 
0.81 (65–74 years), 0.65 (75–84 years), and 0.60 
(85 years). The reduction in the quality weight due to 
coronary heart disease was assumed to be 0.10. 
The treatment as such was not assumed to affect 
the quality of life.

Treatment was assumed to reduce the annual 
risk of coronary heart disease by 31% each 
year of treatment in all patient groups.

Difference between total consumption and production 
in added life-years.

-$9882 
-$4353 

Indirect costs first year 

$10 588 $6471 
none

40
45
50

$824 

Annual cost of laboratory tests: $40.
Annual cost of physician visits: $254 (the health 
care costs and the travelling and time costs for the 
patients).

Morbidity-associated costs after a coronary event were 
divided into health care costs (direct costs) and lost 
productivity (indirect costs) due to the coronary event.

Direct costs: subsequent yearsfirst year 

unstable angina 
pectoris 

$824

70

70

$5882 
$10 000 

35
40

55
60

50

The costs of the intervention were divided into the 
costs of the drug, the costs of laboratory tests and the 
costs of physician visits. The total annual intervention 
cost used was $894.

Annual drug cost: $600 (40 mg of pravastatin daily).
0.23

65

0.61
1.2945

men women
5-year risk of a CHD event (%)

Various analyses of sensitivity were performed 
for a threshold value of $60 000/QALY.

2001.
Sweden.

3.34

Three different threshold values were used: 
$40,000, $60 000 and $100 000 per QALY gained. 2.95

No conflict of interest declared.

Threshold analysis (CUA), a Markov model.

The average risk of coronary heart disease for 
men and women in Sweden who are initially 
free from CVD (based on Swedish incidence 
data):

The societal perspective.
Lifetime: the members of the cohort 
were followed from their current 
ages to the age of 110 years.

Costs and QALYs were discounted 
using a 3% discount rate.

Cholesterol lowering drug treatment versus no 
treatment.

The estimations were carried out for men and 
women separately at eight different ages: 35, 
40, 45, 50, 55, 60, 65 and 70 years.

(a treatment duration of 5 years was used)
We estimated at what coronary risk it is cost-
effective to initiate cholesterol lowering drug 
treatment in primary prevention for men and women 
of different ages in Sweden.

Population and/or base risk and/or 
applied risk function

Johannesson M.

35

Reduction in risk: 17%, 43%, and 40% <55 
years and 27% >55 years.

Increase in mortality risk after CHD was 
varied between 30% and 90% of the 
increase in the risk of CHD.

Reduction in quality of life after CHD was 
varied between 0 and 0.20.3.34

4.64

2.36
3.83
5.41
6.99
8.12

1.39
2.22

0.06
0.18
0.42
0.81

2.45 1.99
women

3.17
3.93
5.07
6.80

men

$60 000

21.36

2.28
3.71 2.80
3.00

4.61 3.51
5.63 4.53
7.19 6.11
9.13 7.55
10.37 9.10

1.66 1.24
women

2.27
3.60 2.86

2.03 1.51
2.47 1.86

5.28 4.23
4.96

4.45 3.53

5.90

3.01

65
70
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Table 10: Spaans et al.85 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

cost-effectiveness according to risk level. Not performed.

Perspective
Time window
Discount rate

risk factor
Smoking
Hypertension
Diabetes
Coronary arterydisease
Family history

The health benefits of statin 
therapy in this population are 
substantial and the cost 
effectiveness is acceptable. 
Statin therapy warrants greater 
attention as a preventive strategy 
for coronary artery disease.

The model assumed reductions in TC and LDL-
c of 25% and 35%, respectively, and an 
increase in HDL-c of 8% with the use of statin 
therapy.

risk level low: <1 risk factor; moderate: 2 
risk factors; high: 3 risk factors; and very 
figh: >4 risk factors or coronary artery 
disease (CAD).

7 700
7 400

8 000
very high
total

12
2

39

62.2
21.5

7

number / percentage

11 800
9 200
8 400

moderate
high

1.2
22.7

102
37

1996, in Canadian dollars (CAD).
The life expectancy model considers direct treatment, 
surgical and intervention costs. No cost details 
provided in the study. The authors refer to a previous 
study.

Risk factors were age (men 45 years or 
older, women 55 years or older), diabetes, 
smoking, premature heart disease in a first-
degree relative (ie, CAD occurring at less 
than 55 years in men or less than 65 years 
in women), hypertension (systolic blood 
pressure of 140 mmHg or greater, or 
diastolic blood pressure of 90 mmHg or 
greater) or taking antihypertensive 
medication.

7 700
9 300

7 400

ICER of lifetime statin therapy (in CAD per 
year of life saved):

9 500

All results generated by the model 
were discounted at a rate of 3%.

Canada.

Statin therapy versus no treatment.
In all estimates of life expectancy and cost 
effectiveness, model simulations 
conservatively assumed that while statin 
therapy would be lifelong, patients would not 
derive any benefit from the therapy after age 
75 because the effect of statin therapy in the 
elderly is not well understood.

Charts of 1424 Canadian military personnel 
(age 45 or older) were reviewed. Of the 1313 
personnel not on lipid lowering medication, 172 
were identified as drug therapy candidates. 

Baseline coronary artery disease risk factors 
for drug therapy candidates:

No conflict of interest declared.

Perspective and time window not 
explicitly mentioned.

2003.

Spaans JN, Coyle D, Fodor G, Nair 
R, Vaillancourt R, Grover SA, 
Coupal L. 

low
risk level undiscounted discounted

Population and/or base risk and/or 
applied risk function

CEA, based on a previously published Markov model.
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Table 11: Grover et al.86 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

low risk level
men
women

Benefits of atorvastatin calcium therapy high risk level
men
women

Men
40-49 y low risk level
50-59 y men
60-69 y women

Perspective 70-79 y
Time window >80 y high risk level
Discount rate Women men

40-49 y women
50-59 y
60-69 y
70-79 y
>80 y

Men
40-49 y
50-59 y
60-69 y
70-79 y
>80 y
Women
40-49 y
50-59 y
60-69 y
70-79 y
>80 y

Lipid therapy with statins can 
reduce CVD morbidity and 
mortality as demonstrated in a 
number of clinical trials. Adding 
the indirect CVD costs associated 
with productivity losses at work 
and home can result in 
forecasted cost savings to society 
as a whole such that lipid therapy 
could potentially save lives and 
money.

age

age

A sensitivity analysis was performed under the 
assumption that the benefits of lipid therapy 
would cease at 75 years of age but that the 
costs of lipid therapy would continue until 
death. Under this hypothesis, the benefits of 
lipid therapy are substantially reduced across 
all ages and risk factors owing to increased 
numbers of fatal and nonfatal CVD events.

The direct costs included all medical care costs 
associated with CVD. The annual cost of a daily 10-
mg tablet of atorvastatin calcium (incl. dispensing 
fees) was CAD704.

The indirect costs represented the loss of 
employment income and the decreased value of 
housekeeping services after different manifestations 
of CVD.

Estimates were generated for low- and high-
risk patients aged 40, 50, and 60 years.

The authors assumed that modifying blood 
lipid levels lowers cardiovascular risk (after 
a lag of 1 year) to that of untreated 
individuals with the same blood lipid levels.

9185
4473
2549

28 203

Without 
CVD

40 50

25 739

19 525

461

11 816

2000, Canadian dollars (CAD).

CEA, the Cardiovascular Life Expectancy Model (a 
Markov model) was applied.

When only direct medical care costs were 
considered

40 50 60

Direct and indirect costs were considered:

Population and/or base risk and/or 
applied risk function

Dr Grover has received honoraria as 
a consultant or speaker for the 
following companies: Pfizer Canada 
Inc, Kirkland; Merck Frosst Inc, 
Pointe-Claire/Dorval, Quebec; 
Bristol-Myers Squibb, Wallingford, 
Conn; and AstraZeneca Canada 
Inc, Mississauga, Ontario. Dr Grover 
also owns shares of Pfizer Inc, New 
York, NY, and Merck Inc, 
Whitehouse Station, NJ. Additional 
financial support was provided by an 
unrestricted grant from Pfizer 
Canada Inc, Kirkland, Quebec.

2003
Canada subjects free of CVD and diabetes at baseline.

Low risk: Defined as nonsmokers with a 
blood pressure of 120/80 mm Hg.

Grover SA, Ho V, Lavoie F, Coupal 
L, Zowall H, Pilote L.

Future costs and benefits were 
discounted 3% annually.

daily treatment with a 10-mg tablet of 
atorvastatin calcium 

High risk: Defined as smokers with a blood 
pressure of 160/100 mm Hg.

At baseline, CURVES Study participants 
had an average total cholesterol level of 300 
mg/dL (7.76 mmol/L), average LDL-C level 
of 217 mg/dL (5.62 mmol/ L), and average 
HDL-C level of 49 mg/dL (1.28 mmol/L).

Total cholesterol and LDL-C levels were 
reduced by 28% and 38%, respectively, 
whereas HDL-C level increased by 5.5%.

The societal perspective.
Lifetime

9498

19 866

cost savings

40 50 60

60

4275

3846

Angina 
Pectoris

Coronary 
Insufficiency

60

When direct medical care costs and indirect 
costs were included.

Estimated annual employment income and value of 
housekeeping services lost due to CVD:

3756

10 747

4161

53657885

Cost-effectiveness of atorvastatin calcium 
therapy (according to risk level & age).

299

(in Canadian $)

7580

cost savings

4982

5040

7163

6174

34 399

9268
6212
2404
417

49 788
43 759

315

4749
1117
689
177

6638
4989
1134
666
162

5912 17 561 17 685

Myocardial 
Infarction

Cong. Heart 
Failure Stroke

9291
7035

6378 7119 14 494
3463 2939 6259

1042
219 312 457
382 522

1304 1328 2090

7143 7353 9189
5380 5628 6753

175 174 238
694 667 632

5124

cost savings
cost savings

6625
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Table 12: Nagata-Kobayashi et al.87 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

One-way sensitivity analysis:

Medical costs (yen/year) (ICER in million yen/QALY)
age:

group:
1) ♂

Perspective ♀
Time window 2) ♂
Discount rate ♀

3) ♂
♀

4) ♂
♀

5) ♂ Probabilistic sensitivity analysis.
♀

6) ♂
♀

7) ♂
♀

8) ♂
♀

Utility:
Healthy
Acute stage of MI age:
Chronic stage of MI group:
Recurrent MI 1) ♂
Dead ♀

2) ♂
♀

3) ♂
♀

4) ♂
♀

5) ♂
♀

6) ♂
♀

7) ♂
♀

8) ♂
♀

Treatment cost for chronic stage 
of MI with 20 mg/day of 
pravastatin

Treatment cost for chronic stage 
of MI with 10 mg/day of 
pravastatin

The cost-effectiveness of 
pravastatin therapy for primary 
prevention of MI varies widely 
depending on the combination of 
cardiac risks. Treating 
hyperlipidemia with pravastatin is 
not cost-effective in persons at 
low cardiac risk in Japan.

220 000

240 000

180 000

15
6.8

31
26

27
12
21

4.4

42
16
79
13

54
42

100
34

210
110
150
46

20
14
16

6.4

28
19
49
16

35
46
61
38

100
120
82
51

12
6.7

16

15

21
19
16

15

26
46
42
37

69
120
57
50

19
21
16
10

26
27
41
22

31
62
50
51

81
150
67
68

28

21

21

18

85

71

34

53

39

61

29

25

11
2.4

24
9.5
47

7.5

61
21

120
74
91
29

12
9

9.4
4

17
12
30

9.8

22
30
38
25

64
82
53
33

9.3
9.3
7.5
4.3

13
12
22
10

10
6.8

44
76
36
33
16
30
27
24

27
15
12
13

20
40
32
34

53
100
44
44

76

63

31

1

Hospitalization cost for patients 
dying of acute MI

48

26

40

19

16

56

47

22

35

Hospitalization cost for acute MI 
under invasive treatment

Hospitalization cost for acute MI 
under conservative treatment

14

3 260 000

1 430 000

Treatment cost in clinic for 
patients with hyperlipidemia (20 
mg/day)

Treatment cost in clinic for 
patients with hyperlipidemia (10 
mg/day)

All future medical costs and health 
effectiveness were discounted 3% 
annually.

18

29

0.73
0.91
0.73

17
17

70

0
110

95

47

72

Lifetime.

2005.

2002, in Yen (JPY).

Relative risk of MI: TC 200, 220 and 240 
mg/dl: 1.0, 1.5 and 2.0 resp. Other RR of MI 
associated with cardiac risk factors (e.g., 
smoking, hypertension, hyperglycemia) were 
derived from the Japan Lipid Intervention Trial 
(J-LIT).

Cost-effectiveness in persons treated with 
pravastatin 20 mg/day (initial TC 240 mg/dl).

45 50 55 60

Japan.

Nagata-Kobayashi S, Shimbo T, 
Matsui K, Fukui T.

No conflict of interest declared.

The societal perspective.

Sensitivity analyses were performed to 
confirm the robustness of the model for the 
following variables: incidence of MI, 
proportion of patients with MI under invasive 
treatment, case-fatality rate of MI, 
recurrence rate of MI, RR of MI associated 
with cardiac risk factors, medical costs, 
utility, and discount rate. The sensitivity 
analysis was performed for baseline cases, 
i.e., persons aged 60 years with an initial TC 
level of 240 mg/dl and no cardiac risk 
factors except for hyperlipidemia and age.

Eight distinctive groups were defined on the 
basis of these cardiac risk factors: (1) persons 
who meet the criteria for hypercholesterolemia 
and age; (2) smoking; (3) hypertension; (4) 
hyperglycemia; (5) smoking and hypertension; 
(6) smoking and hyperglycemia; (7) 
hypertension and hyperglycemia; and (8) 
smoking, hypertension, and hyperglycemia.

For the baseline analysis, we targeted 
Japanese men and women aged 60 years with 
hypercholesterolemia and no history of CHD. 
We assumed that their TC level before 
initiating pravastatin therapy (20 mg/day) was 
240 mg/dl and that they had already tried 
therapeutic lifestyle modifications for several 
months (e.g., reduced intake of saturated fat 
and cholesterol, increased physical activity, 
and weight control).

In terms of age and sex, our model targeted 
men aged 45 to 70 years and women aged 55 
to 70 years.

11

Lifetime pravastatin therapy (20 or 10 mg/day 
depending on initial TC (total cholesterol) level) 
versus no treatment.

70

Cost-effectiveness in persons treated with 
pravastatin 10 mg/day (initial TC 220 mg/dl).

65

90.7% of results showed that pravastatin 
therapy was more costly at >5 000 000 
yen/QALY.

CUA, a Markov model.

5545 50 60 65

Population and/or base risk and/or 
applied risk function

The authors assumed the magnitude of the 
reduction in TC level as follows: (1) pravastatin 
20 mg/day reduces the TC level from 240 
mg/dl to 200 mg/dl (a 17% reduction); or (2) 
pravastatin 10 mg/day reduces the TC level 
from 220 mg/dl to 200 mg/dl (a 10% 
reduction).

1 190 000

290 000
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Table 13: Ward et al.30 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

Undiscounted cost per QALY (in £x1000):
Male Male

Age Age

Stable angina
Unstable angina
Myocardial infarction
Transient isch. attack
Stroke

Statin cost (for 28 tabs):
Statin Female Female
simvastatin* Age Age
atorvastatin
fluvastatin
pravastatin
rosuvastatin

male female Weighted cost of statins used in analysis:
Statin
atorvastatin Discounted cost per QALY (in £x1000):

age fluvastatin Male
35-54 pravastatin Age

rosuvastatin
simvastatin*
Combined*
* rosuvastatin not included

Perspective Costs of monitoring
Time window
Discount rate 55+

Utility values by age: Female
utility utility utility Age

Utilities for health states (utility mean (se)):
Stable angina
Unstable Angina
MI
TIA
Stroke

Male

Female

In the basecase primary 
prevention analyses the ICERs 
vary according to risk level and 
age. The estimated average 
ICER by risk level increases from 
£20k to £28k from men between 
3% and 0.5% CHD risk and 
between £21 k and £57 k for 
women. There is however 
significant variation within risk 
levels by age. At an annual CHD 
risk of 3%, the estimated cost per 
QALY ranges from £9.5 k to 
£36.8 k for males and from £13.7 
k to £47.4 k for females between 
the ages of 45 and 85. At aged 
85 the estimated cost per QALY 
rises from £36.8 k (£47.4 k) for 
males (females) at 3% CHD risk, 
to around £105.2 k (£110.6 k) for 
males (females) at 0.5% CHD 
risk.

69.9
36.4
48.5

Subgroup analysis for diabetici (discounted):

36.710.4

43.8
57.4
85.4

40 98.9
37

1.5% 1.0% 0.5%

28.1 40.5 56.8

Estimated ICER according to CHD risk:

3.0% 2.5% 2.0%

18.8 21 21.9

55.8

9 11
12.2
14.2

17.3
20.8

41
9.8

63.1

29.9

23.1
25.8

75

39.9

29.9

21.6 29 45
18.3

13.8
15.2

47

96.277.6

26.8
30.5
35.8

20.9
24.4

18.5

18.2
23.7
36.5

84.3

8.4
10.4
14.9

85

41.5
48.1

65

110.6

Annual CHD risk
45 55

3.0%
2.5%

47.4
52.4
59.3

7.3

23.7
28.2 69.1

40.2
48.5

Annual CHD risk

45

32.1
38

59.3
63.7

16.6
13.7
14

14.9 18
21

20.6
25.9

65

1.5%
1.0%

2.5%

0.5%

6.2
6.6

9.5
10

27.6

75 85

1.0%

2.0%
1.5%

45 55 65

3.0%

2.0%

Results from a probabilistic analysis are close 
to the results from the basecase analysis.

1.5%

1.0%
0.5%

20

75 85
3.0%

85

Annual CHD risk

55
3.0%
2.5%

2.0%

76.4
117.4

11.1

8.6

The univariate sensitivity analysis shows that 
results are most sensitive to assumptions on 
the cost of statins, discount rates and the 
timeframe of the model. The model is robust to 
changes in other parameters:

Shortening the time frame of the model to 
10 years increases the costs per QALY from 
basecase levels, particularly at the lower 
risk levels (from £21 k to £170 k for males 
and £30 k to £296 k for females aged 45 
years at 0.5% CHD risk and from £105 k to 
£237 k for males and £110 k to £367 k for 
females aged 85 years at 0.5% CHD risk). 
In addition the results are sensitive to the 
discount rates used, with ICERs increasing 
to £19 k for males and £30 k for females at 
aged 45 years at 3% CHD risk when using 
3.5% discounting for both costs and 
benefits. At 1.5% CHD risk from aged 45 to 
aged 85 the ICERs risk increases from £26 
k to £74 k for males and £38 k to £91 k for 
females. A fall in the price of statins of 40% 
reduces the ICERs for males and females at 
the age of 65 from around £60 to £70 k to 
around £35 k at 0.5%.

0.5%

10.8
12.2

20.3

2.0%

30.5

16.6

2.5%

14.9
20.9

23 27.5

1.5%

21.3 21.7 26.6

1.0%
84.8

58
74.1

9.3
10.3

0.5%

12.1
15.3
22.5

119

Annual CHD risk

45

14

11.9
13.2
15.1

91.6

52.3
57.7
65

75.5

85

8.6

65 75

38
58.1

49.5
78.6

48.7
58.6

38.4
42.6

26.4
28.6

32.3
47.7

24.2
25

23.2
23.4
24.4
26.8 30.5

31.1

0.5%

12.6
13.5
14.9

55
26.2
29.4
34.1

2.0%
1.5%

16.8
18.5
21

1.0%

26.9

41.5
54.7

45 55 65 75

25.1
32.5

17.2
21.5

52

41.8 63.8
62.4
79.3

24.1
27.3
32.5

62.9

85
18.5
19.6
21.5

30.9 39.9
34.6 44.9
40

22

Annual CHD risk
45

15.7
16.32.5%

3.0%

24.6
30.4
43.4

36.8

48.6

97.8 111.5

Annual CHD risk

31.8

3.0%

2.0%

0.5%
1.0%
1.5% 19.3

23.1

0.760 (0.018)

0.808
0.770 (0.038)

316.8

243.1
204

387.3

2.5%

0.805

1
0.629 (0.04)

55

0.784
0.763
0.741
0.72

75
80

75

0.635

95
100

85
90

/
/

65

17.3

45

105.2

0.699
0.678

age

Monitoring costs are £124 for the first year and 
£33.42 for subsequent years.

15.9
0.656

49.5

31.5
35

19.3

12.72

171

55
60

65
7050

0.869
0.848
0.826

29.69

/

29.03
29.69

Cost of health 
states (in £):

244.1
296.9

29.69
16.18
18.03 29.69

440
4448

29.69
12.72
29.69

171

1st year

40 mg 80 mg
20.21

Subsequent 
year

Fatal 
event

23.18

2.55%
1.83%

14.01
18.03

age age

* Combined proprietory and generic cost based on 
2004 prices and 2003 prescribing data.

3.99%

16
29.69

10 mg 20 mg

1.13%

4.00%
3.36%
2.73%
2.09%
1.46%
0.82%

4.71%

1.11%

3.27%
3.67%
3.03%
2.40%
1.76%

1.50%
1.00%
0.50%

2.00%

3.83%
3.21%
2.58%
1.96%
1.33%
0.71%

4.30%

0.50%

2.50%
2.00%
1.50%
1.00%

3.00%
2.50%
2.00%
1.50%
1.00%
0.50%

3.00%
2.50%

UK

2.50%

0.50%

3.00%

Lifetime (until patients die or reach 
the age of 100 years).

Discount rates of 6% and 1.5% are 
applied to costs and health benefits.

Statin treatment versus no treatment.
The model utilises a cohort of 1000 patients at 
a specified annual risk of a CHD event.

The authors point at the difference between 
CHD and CVD risk:

annual 
CHD 
risk

2005

Ward S, Lloyd J, Pandor A, Holmes 
M, Ara R, Ryan A, Yeo W, Payne N. 2004, in £. 

Patient data were grouped according to gender 
and baseline risk levels between 0.5% and 3% 
annual risk (in increments of 0.1%). The 
average CHD risk following cholesterol 
reduction was calculated at each level of 
baseline risk. A relative risk reduction is 
calculated from the proportionate difference 
between baseline CHD risk and cholesterol 
altered CHD risk for males and females at 
each of the baseline risk levels.

171
171

1166
1064 264
8046 2163 7041

CUA, a Markov model.

Population and/or base risk and/or 
applied risk function

The perspective of the health care 
payer.

The model is run separately for each age 
group, sex and risk level.

annual 
CVD 
risk

annual 
CHD 
risk

annual 
CVD 
risk

3.00%

Dr Yeo has received speaker fees 
from Novartis, Pfizer, MSD and 
AstraZeneca for talks to GPs and 
prescribing advisors on the National 
Service Framework for CHD, which 
includes the use of statins. 
However, for the duration of his 
involvement with the preparation of 
this report, he has declined to 
comment on statins nor attend any 
advisory boards where statins may 
have been discussed. His 
department has received research 
funding for the Anglo-Scandinavian 
Cardiac Outcomes Trail, an 
investigator-led multi-centre study in 
high-risk hypertension patients of 
older versus more modern BP 
lowering drugs, with statin therapy in 
a factorial design. This study used 
atorvastatin and was part funded by 
Pfizer.

2.00%
1.50%
1.00%
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Table 14: Scotland NHSQI88 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

2004, in £.

age
45 years £10 000 to £31 000 A 40% reduction in the weighted statin cost:
55 years £13 000 to £40 000 45 years £6000 to £20 000 
65 years £17 000 to £59 000 85 years £24 000 to £72 000 
75 years £26 000 to £99 000
85 years £37 000 to £111 000

45 years £19 000 to £72 000 
85 years £46 000 to £149 000 

Using a shorter time horizon of 10 years
age 45 years £36 000 to £286 000 

Perspective 45 years £6000 to £22 000 85 years £53 000 to £367 000 
Time window 85 years £27 000 to £96 000
Discount rate

Scotland NHSQI (report for National 
Institute for Health and Clinical 
Excellence).

Statin therapy is recommended 
as part of the management 
strategy for the primary 
prevention of CVD for adults who 
have a 20% or greater 10-year 
risk of developing CVD. This level 
of CVD risk should be estimated 
using an appropriate risk 
calculator, or by clinical 
assessment for people for whom 
an appropriate risk calculator is 
not available (for example, older 
people, people with diabetes or 
people in high-risk ethnic groups).

Applying 3.5% discount rates to costs and 
QALYs:

No further cost details provided in the document at our 
disposal.

for people with diabetes, and, at an annual risk 
of CHD ranging from 3% to 0.5%.

Probabilistic sensitivity analysis produced 
results that were consistent with the primary 
prevention base case results

Committee members are asked to 
declare any interests in the 
technology to be appraised. If it is 
considered there is a conflict of 
interest, the member is excluded 
from participating further in that 
appraisal.

Costs and benefits were estimated 
over a lifetime horizon.

The health care payer perspective.

Costs and benefits were discounted 
at 6% and 1.5%, respectively.

The Committee acknowledged that its 
recommendations should be based on 10-year 
CVD risk. It considered that a 1.5% annual 
CHD risk, as reported in the Assessment 
Report, was approximately equivalent to a 15% 
10-year CHD risk and a 20% 10-year CVD risk.

The base case primary prevention results were 
most sensitive to a reduction in the cost of 
statins, the discount rates used and the 
timeframe of the model. 

2006.
UK.

At an annual risk of a CHD event ranging from 
3% to 0.5%, the ranges of cost per QALY 
gained were:The acquisition cost are mentioned for: atorvastatin, 

fluvastatin, pravastatin, rosuvastatin, and simvastatin.

The cost effectiveness of statin therapy 
compared with no treatment.

People at different ages and levels of risk (at 
an annual risk of a CHD event ranging from 
3% to 0.5%).

CEA, a Markov model.

Population and/or base risk and/or 
applied risk function
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Table 15: Walshe et al.89 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

Atorvastatln
Perspective Rosuvastatin
Time window Fluvastatin
Discount rate Slmvastatin (generic)

Simvastatin
Pravastatin (generic)
Pravastatin

All the statins could be 
considered cost effective, i.e. 
threshold below €50,000/LYG. 
However, atorvastatin proved the 
most cost effective statin in this 
pharmacoeconomic study.

A 10% reduction in statin efficacy resulted in 
an increase in the ICER for atorvastatin 
10mg daily from €17 900/LYG to 
€29,000/LYG.

Patient age at the onset of therapy had a 
significant influence as the cost/LYG ranged 
from €4 191/LYG for a 45 year old male 
patient to €57 498/LYG for a 65 year old 
patient.

Population and/or base risk and/or 
applied risk function

Results:

38 700

18 500
18 700

38 999

The follow up period also impacted on the 
cost effectiveness ranging from 
€79,429/LYG over a 5-year period to 
€8,502/LYG if the benefits accrue over 25 
years in the case of atorvastatin 10mg daily.

25 500
25 800
29 999

Lowering drug cost by 20% resulted in a 
similar percentage reduction in the ICER.

Cost-effectiveness of statins under the GMS 
and DP schemes: (€/LYG)

drug:

17 900

Sensitivity analysis analysed the impact of 
statin efficacy, patient age at the onset of 
therapy, the follow up period, and lowering 
drug cost.

24 500

27 300
26 752
33 800 48 500

Both costs and outcomes were 
discounted at 3.5% per year.

Statin therapy versus no treatment.
Asymptomatic male patients, 55 years and 
over, with a 10 year risk of at least 15% for the 
development of CVD.

No further cost details were provided.

Expenditure under the GMS scheme (abbreviation not 
specified) included the dispensing fee whilst the drugs 
payment scheme (DP) included the 50% mark up on 
drug acquisition cost in addition to the dispensing fee.

No conflict of interest declared.

Perspective not explicitly mentioned 
(health care payer).

A 15-year follow up period was 
applied.

Year of costs was not explicitly mentioned (2005), in €.
Walshe V, Nash A, Barry M.
Ireland.
2006

Transition probabilities were determined from 
the West of Scotland Coronary Prevention 
Study (WOSCOPS) for primary prevention.

It was assumed that all patients would be reviewed by 
the general practitioner every six months and have 
laboratory investigations including lipid profile, liver 
function tests and creatine kinase performed. The 
annual cost of review and laboratory investigations was 
estimated at €200 per patient.

20 910

GMS 
scheme

The dose of each statin medication producing a 35% 
reduction in LDL cholesterol was used to determine 
drug acquisition cost.

DP 
scheme

CEA, a Markov model.
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FIBRATES VERSUS NO TREATMENT 

Table 16: Hay et al.91 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

cost per QALY (according to age and sex)
male

Perspective
Time window
Discount rate

female

Utilities

Comparable cost-effectiveness 
results are also shown for 
lovastatin therapy in the target 
patient population.

This analysis suggests that 
fibrate therapy, particularly with 
generic gemfibrozil, is cost 
effective in the primary prevention 
of CHD in individuals with low 
HDL-cholesterol levels, with or 
without elevated triglyceride 
levels.

Dispensing fee: $7.00/prescription (30 days).

The discounted lifetime cost of a CHD event ($32505) 
was calculated as the weighted average of: cost to 
treat MI ($40726), angina ($30106), & CHD death 
($18626).

Five parameter categories were the focus of 
the sensitivity analysis: baseline CHD risk 
factors, fibrate treatment risk reduction 
effectiveness, 5-year CHD treatment costs, 5-
year medication costs and the health state 
utilities for MI and angina. A 25% increase and 
decrease in base-case parameter values were 
used for all of these parameters except for 
utilities. The sensitivity analysis for the utilities 
of MI and angina were based on the 95% CI 
values 

The model is highly sensitive to baseline CHD 
risk factors, fibrate treatment costs and 
treatment effectiveness.

65

The fibrates gemfibrozil and fenofibrate (and 
lovastatin as comparison scenario) versus no 
treatment.

The total direct 5-year medication treatment and 
monitoring costs for gemfibrozil and fenofibrate were 
$US2102 and $US4956, resp. The total 5-year drug-
related cost of lovastatin treatment was 2919$.

For both fibrates, four physician visits ($41.13/visit), 
four lipid panels ($118.50/panel) and four complete 
blood count (CBC) tests ($16.00/test) in the first 
year of treatment. In subsequent years, two 
physician visits, two lipid panels and two CBC tests.

Population and/or base risk and/or 
applied risk function

50

Fenofibrate (200mg): $2.18.

70

65
70

60

45A 3% per annum rate is used to 
discount future intervention costs 
and outcomes.

Each visit was estimated to last an hour and the 
average wage per hour was $22.

The Framingham study was used to establish 
absolute CHD risk levels in the target 
population.

Male and female patients were assumed to 
have a mean total cholesterol level of 175 
mg/dL (4.53 mmol/L), mean HDL-cholesterol of 
32 mg/dL (0.83 mmol/L), mean LDL-
cholesterol of 112 mg/dL (2.90 mmol/L) and a 
mean systolic blood pressure of 132mm Hg, 
and no evidence of ECG-detectable left 
ventricular hypertrophy. It was assumed that 
57% of patients would have a history of 
hypertension, 20% smoking and 25% diabetes 
mellitus.

Lovastatin (20mg once daily): $1.11.

Fenofibrate: four liver function tests in the first year 
and two tests in the subsequent years ($52.30/test).

Lovastatin: two physician visits, two lipid panels and 
two liver function tests in the first year and one 
physician visit, one lipid panel and one liver function 
test ($52.30/test for AST/ALT levels) in subsequent 
years and an adverse event rate of 4.5% for 
dyspepsia.

4.5% of gemfibrozil patients were provided with one 
ranitidine 150mg tablet per day ($0.12/tablet), in 
order to treat dyspepsia.

The societal perspective.
A lifetime incremental cost-
effectiveness model was developed.

The average CHD utility (0.77) was a weighted 
average of the MI (72.9, 95%CI: 62.8-83) and 
angina (78.6, 95%CI: 72.9-84.2) utilities from the 
Beaver Dam Health Outcomes study.

Indirect costs:

the model assumes an equivalent 22% CHD 
risk reduction for both gemfibrozil and 
fenofibrate and a 31% CHD risk reduction for 
lovastatin.

2004, in $.

Gemfibrozil (600mg): $0.22.

55

The study population consisted of a 
hypothetical cohort of males and females in 
the US aged 45–74 years, with low levels of 
HDL-cholesterol and no prior history of CHD.

Hay JW, Sterling KL.

2005.
US.

No conflict of interest declared.

55
60

45
50

5 409
lovastatinfenofibrategemfibrozil

5 514

20 110

8 665
6 383
4 740
3 586

gemfibrozil

19 761
21 314
25 782

20 967
37 739
31 760
27 387

2 829

26 870
22 347

81 882

24 540
23 667

84 479
73 158

fenofibrate

67 253
65 999
69 774

7 239
5 176
3 695
2 647
1 911

23 984
19 848

lovastatin

17 825
17 541
18 996
23 092

CUA, a previously developed model was applied (the 
type was not explicitly mentioned).
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ASPIRIN VERSUS NO TREATMENT  

Table 17: Annemans et al.93 and Lamotte et al.94 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

CUA, a state-transition (Markov) model. ICER (€/QALY gained)

aspirin (100mg)
MI
isch./haem. stroke

gender gastrointestinal bleed
age (years) fatal MI

Perspective smoker fatal stroke
Time window systolic blood press. Lamotte M, Annemans L, Evers T, Kubin M. Sensitivity analysis Cost-effectiveness
Discount rate total cholesterol non-fatal MI

HDL-cholesterol non-fatal stroke
The healthcare payer perspective.

gender relative risk benefit
age (years)
smoker aspirin (100mg)
systolic blood press. MI
total cholesterol isch./haem. stroke
HDL-cholesterol gastrointestinal bleed

fatal MI
fatal stroke

baseline CHD risk:
non-fatal MI Outcome No asp./aspirin No asp./aspirin Conclusion
non-fatal stroke CHD

Fatal CHD
First year Tenth year Stroke

Outcome No asp./aspirin No asp./aspirin Fatal stroke
CHD Utilities Alive

Fatal CHD post-MI 0.88 (95% CI 0.84–0.93) Haem. stroke
Stroke post-stroke 0.68 (95% CI 0.53–0.83) Isch. stroke threshold analysis

Fatal stroke stroke and MI 0.68 (95% CI 0.53–0.83)
Alive acute event utility of 0 for 1 week 
Haem. stroke  (MI or stroke) Other death
Isch. stroke utility of 0.5 for 2 weeks

Monte Carlo simulation

Other death

60

0.07 / 0.09

high-risk country

in-hosp. Follow-up (per year)

in-hosp. Follow-up (per year)

1218

1987

40 40
260

55

Even at a fairly low risk of a fatal 
CVD event, this risk can be 
decreased further with low-dose 
aspirin. This is not only of benefit 
to the patient, but also results in 
cost-savings for the healthcare 
payer.

For patients with an annual risk of 
CHD of 1.5%, the model resulted 
in 10-year savings with low-dose 
aspirin of on average €201 
(95%CI: 81-331), €281 (95%CI: 
141-422), €797 (95%CI: 301-
1331) and €427 (95%CI: 122-
731) per patient in the UK, 
Germany, Spain and Italy, 
respectively.

0.54 / 0.50

Annual transition probabilities, assuming a 
baseline annual CHD risk of 1.5% an 1%:

1.5% 1.0%

0.40 / 0.38

0.47 / 0.46

0.18 / 0.31

0.07 / 0.à8

Population and/or base risk and/or 
applied risk function

1.50 / 1.09 1.00 / 0.73
0.39 / 0.34 0.26 / 0.22

0.54 / 0.55

0.70 / 0.68

Sensitivity analyses on cost of 
complications, utility, discounting, stroke 
rate and gastrointestinal bleeding rate 
showed the robustness of the results.

If longer time horizons (15 and 20 years) are 
studied, the benefits, both on costs and 
effects (LY and QALYS gained) increase. 
After 20 years, the savings are doubled and 
the LY and QALY gained are tripled 
compared with the base case for all four 
countries.

Based on an annual risk of CHD of 1.5%, 
1.0% and 0.6%, aspirin treatment is dominant 
in 97.3%, 97.2% and 97.2% of cases in the 
UK; 97.7%, 98.7% and 97.1% of cases in 
Germany; 98.0%, 97.1.% and 97.8% of cases 
in Spain; and 98.0%, 96.2% and 59.7% of 
cases in Italy, resp.

Low-dose aspirin therapy could 
be recommended in the primary 
prevention of CVD in all 
individuals who have at least a 
0.6% per year risk of CHD in the 
UK, Germany and Spain and a 
risk of 1% per year in Italy, and 
who do not have an increased 
risk of GI bleeding events.

Administering low-dose aspirin to 
patients with an annual risk of 
CHD of ≥1% appears to be 
significantly cost saving from the 
healthcare payer’s perspective in 
all countries analysed.

From an annual risk of CHD of 0.236% for 
the UK, 0.324% for Germany, 0.244% for 
Spain and 0.560% for Italy, low-dose aspirin 
was cost saving compared with placebo.

The base-case results are calculated based on 
an annual risk of CHD of 1.5% (10-year risk of 
approximately 14%).

One-way sensitivity analysis was performed 
for: base line CHD risk, discount rates (0–6%), 
cost of complications (lower and upper 
estimates or decreased and increased by 
50%), utilities (lower and upper estimates), 
time horizon (1, 3, 5, 15 and 20 years), risk of 
bleeding and risk of stroke.

Low-dose aspirin versus no aspirin.
The model was applied to patients at different 
10-year risks (2–5%) of fatal CVD according to 
the SCORE equation.

Country-specific annual discount 
rates were applied on costs and 
effects (3.5% in the UK, 5% in 
Germany, 3% in Spain and Italy).

The Monte Carlo analysis showed that aspirin 
is dominant (cost-saving and more effective) in 
more than 90% of patients at a 10-year risk of 
4% and 5% in the four countries (Figure 2). 
This decreases to 89% and 86%, respectively, 
at 3% and 2% 10-year risk for the UK, 
Germany and Spain. In Italy, it decreases to 
60% and 24%, respectively, at 3% and 2% 
risk.

Annemans L, Lamotte M, Kubin M, 
Evers T, Verheugt FWA.

2006.

Four European countries (UK, 
Germany, Spain and Italy).

This study was carried out under an 
unrestricted grant from Bayer 
Healthcare AG.

10-year risk of fatal CVD
5%

♀ ♂♂ ♀

2% 3% 4%

Yes No

Spain

245

non-fatal MI plus 
non-fatal stroke

199 1234
892

145 130

low-risk country

50 55

132 135
Yes

40
200

40

No

♂ ♀ ♂ ♂
50 60 55 60

2003, in €. 5%

130 130
Yes Yes

Italy

3385

1824
5309

average cost data
Germ.UKcost item (in €)

1593 3123
0.01 (75mg)

UK
Germ.

Spain
Italy

 dominant

 dominant

 dominant

2% 3% 4%

      dominant1030

Extracranial 
haemorrhage 

40 40 41 40

non-fatal MI plus 
non-fatal stroke

1.26 / 1.28
0.17 / 0.22
1.09 / 1.06
0.16 / 0.18

Data on the efficacy of aspirin in primary 
prevention were taken from the published 
primary prevention meta-analyses.

0.37 / 0.36

2.33 / 1.69
0.60 / 0.52

Population and/or base risk and/or 
applied risk function

200 240 240 190
132 130

A total time horizon of 10 years was 
chosen.

Yes Yes

676

4954

0.077
4209
3927

0.081
5978
9437

3511
7821

5149
7453
9536 3852

1628

0.025

3937

3390
1534
2880

1907

1897

1907

1897

3232
3852

0.11 / 0.14
0.81 / 0.82

0.60 / 0.57

0.54 / 0.50

Gastrointestinal 
bleeding

0.18 / 0.31

0.10 / 0.11

Risks, assuming a 10-year risk of a fatal CVD 
event of 5% (in %):

Gastrointestinal 
bleeding

0.93 / 0.89
0.18 / 0.31

1.26

0.18 / 0.31

0.53

0.44 / 0.43

0.93 / 0.68
0.24 / 0.21
0.5 / 0.51
0.07 / 0.09

0.06 / 0.07
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Table 18: Tsutani et al.95 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

Cost of cardiovascular disease in Japan (in JPY):
Fatal MI
Non-fatal MI
Fatal stroke

Perspective outcome: Non-fatal stroke
Time window CHD
Discount rate Fatal CHD

Non-fatal CHD
Stroke

Fatal stroke
Non-fatal stroke

Hemorrhagic stroke
Ischemic

Other death

Administering low-dose aspirin to 
patients with a 1-year risk of CHD 
of 1.5% and more is significantly 
costsaving from the insurers’ 
perspective in Japan.

Yearly follow-up cost 
after cardiovascular 
(stroke or MI) event

Hemorrhagic stroke or 
bleeding

1 000 000
179 000

2 020 000

345 000

0.54%

(14.3%)
(85.7%)

Gastro-intestinal 
bleeding

0.50%

0.18%

(86.6%)

Gastro-intestinal 
bleeding

1.09%
(31%)

(82.8%)
(16.7%)
(83.3%)

0.31%

(13.4%)

(69%)
0.82%

Population and/or base risk and/or 
applied risk function

2 780 000
2 784 000
1 000 000

Administering aspirin 100 mg per day versus 
no treatment.

Patients with a moderately increased annual 
risk of CHD (1.5% annual, 10-year risk ±15%).

Year of costs was not explicitly mentioned, in Yen 
(JPY).

A 10-year time horizon was applied.
A 3% discount rate was applied on 
effectiveness and costs.

Threshold analysis to reach dominance:
low-dose aspirin was dominant to ‘no 
aspirin’ arm from an annual risk of 0.20%.

Other results of sensitivity analysis on 
gastrointestinal (GI) bleeding rate, stroke rate, 
cost of each event and discounting showed the 
robustness of the results.

Tsutani K, Igarashi A, Fujikawa K, 
Evers T, Kubin M, Lamotte M, 
Annemans L.

Japan.
2007.
No conflict of interest declared.

(17.2%)

aspirinno aspirin

The perspective of the health care 
payer.

1.50%
(25.8%)
(74.2%)
0.81%

Annual risk of events in primary prevention, 
assuming that the annual risk of CHD is 1.5%:

The results indicated that the ‘aspirin’ arm was 
dominant to ‘no aspirin’ arm, regardless of the 
cost of stroke treatment.

For patients with a 1-year risk of CHD of 1.5% 
(10-year risk of ±15%), the model 
demonstrated ‘dominance’ of the ‘aspirin’ arm 
versus ‘no aspirin’ arm; the 10-year costs were 
JPY634 000 (€4 857) and JPY518 000 (€3 
968) in the ‘no aspirin’ arm and ‘aspirin’ arm, 
respectively, while LYG was 8.33 and 8.36, 
respectively. Low-dose aspirin treatment saved 
on average JPY116 000 (€889) (95%CI: 
JPY57 077-175 151) per patient.

CEA, a Markov model.
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Table 19: Pignone et al.96 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

Annual cost data (in $):
Drug cost

Generic aspirin
Myocardial infarction

Year 1 care
Ongoing care

Stroke
Year 1 care
Ongoing care

Hemorrhagic stroke
Relative risk of primary prevention with aspirin: Year 1 care

Perspective Myocardial infarction Ongoing care
Time window Stroke Angina
Discount rate Angina Year 1 care

Death from CHD Ongoing care
Gastrointestinal bleeding

Nonfatal
Gastrointestinal bleeding (GI) Fatal

Miscellaneous
Physician visit
Day institutionalized

Hemorrhagic stroke
Utilities:

Healthy
Death
Myocardial infarction and angina

Year 1
Subsequent years

Stroke
Nondisabling
Disabling

Act of taking aspirin or statin

Aspirin use appears to have a 
favorable cost-utility ratio for older 
women with moderate 
cardiovascular risk, but firm 
conclusions about its effects are 
limited by the imprecision of 
available evidence, which comes 
mainly from 1 trial. Aspirin is 
indicated for women at higher risk 
for stroke but should not be 
prescribed for low-risk women, 
including most younger women.

1.00 (0.80-1.20)

Results were sensitive to age, 
cardiovascular disease risk, relative risk 
reductions with aspirin for ischemic strokes 
and myocardial infarction, excess risk of 
hemorrhagic stroke and gastrointestinal 
bleeding, and the disutility of taking 
medication.

1.0 (0.99–1.0)

Gastrointestinal bleeding 
(year 1)

0.75 (0.60–0.90)
0.5 (0.0–0.75)
0.94 (0.88–1.0)

1
0

0.90 (0.80–0.95)

2897

7538

38.66
40.93

7538

0.00001
(0.0004-0.0100)

0.0007

5.75

14629
3109

10263
1589

21248

(0.000001-0.0001)

Probabilistic sensitivity analysis for 65-year-old 
women at moderate cardiovascular disease 
risk found a 27% chance that aspirin produces 
fewer QALYs than no treatment, a 35% 
chance that the cost-utility ratio was less than 
$50 000 per QALY gained, and a 37% 
probability that it was greater than $50 000 per 
QALY gained.

Aspirin produced 10.963 QALYs in the base 
case analysis of moderate-risk women, with 
mean costs of $3145. No treatment produced 
10.957 QALYs and mean costs of $3069. The 
cost per additional QALY gained with aspirin 
was $13 300.

Results:

The authors examined the effect of changing 
several different parameters in one-way 
sensitivity analyses

Third-party payer perspective.
Lifetime.
All costs and outcomes were 
discounted at 3%.

Baseline risks of initial cardiovascular events 
(ie, myocardial infarction, stroke, angina, and 
CHD death) were drawn from Framingham risk 
equations.

The authors modeled hemorrhagic stroke and 
ischemic stroke as separate health states.

Dr Pignone has received consulting 
fees and honoraria from Bayer Inc 
and has provided expert testimony. 
His institution has received licensing 
fees from Bayer for use of the Web-
based cardiovascular risk calculator 
“Heart to Heart.” The work was 
supported by a grant from Bayer 
Inc.

Annual excess risk for adverse events with 
aspirin:

1.01 (0.84-1.21)
0.76 (0.63-0.93)
1.00 (0.80-1.20)

Population and/or base risk and/or 
applied risk function

2007.
US.

Pignone M, Earnshaw S, Pletcher 
MJ, Tice JA. 2005, in $.

Aspirin treatment versus no therapy.
In the base case scenario, the authors 
examined the effectiveness of low-dose aspirin 
compared with no aspirin in cohorts of 
moderate risk 65-year-old women with an 
estimated 10-year total CHD risk of 7.5%.

Death resulting from GI

20/100 000
(5/100 000 to 35/100 000)

7523

3778

0.88 (0.80–0.96)

CUA, a Markov model.
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ASPIRIN VS NO TREATMENT AND COMBINATION OF ASPIRIN AND STATIN VS ASPIRIN 

Table 20: Pignone et al.90 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

cost per QALY gained (in $):

Annual cost data (in $):
Drug cost men at low risk (2.5%)

Statin men at low to moderate risk (5%) dominant
Aspirin men at moderate risk (7.5%) dominant

Myocardial infarction men at moderate to high risk (10%) dominant
Year 1 care men at high risk (15%) dominant
Ongoing care men at very high risk (25%) dominant

Stroke
Year 1 care

Perspective Ongoing care men at low risk (2.5%)
Time window Hemorrhagic stroke men at low to moderate risk (5%)
Discount rate Year 1 care 95%CI: (46 700 - 288 800)

Ongoing care men at moderate risk (7.5%)
Angina 95%CI: (26 100 -246 276)

Year 1 care men at moderate to high risk (10%)
Ongoing care 95%CI: (20 600 - 188 000)

Gastrointestinal bleeding men at high risk (15%)
Nonfatal men at very high risk (25%)
Fatal 95%CI: (7600 to - 71 000)

Myopathy-related death
Miscellaneous

Physician visit
Serum lipid level testing

Relative risk of primary prevention, % Hepatic function test
Myocardial infarction Day institutionalized

Statin
Aspirin Utilities:

Stroke Healthy
Statin Death
Aspirin Myocardial infarction and angina

Angina Year 1
Statin Subsequent years
Aspirin Stroke

Death from coronary heart disease Nondisabling
Statin Disabling
Aspirin

Myopathy (year 1)
Act of taking aspirin or statin

In the base-case scenario, the authors 
compared the effectiveness of 10 years of 
aspirin therapy, statin therapy, combination 
therapy with both drugs, and no therapy in 
45-year old men with a 10-year risk for CHD 
of 7.5%.

Gastrointestinal bleeding 
(year 1)

1.0 (0.99–1.0)

10% 43100
33900
15500

15%
25%

0.5 (0.0–0.75)
0.94 (0.88–1.0)

0.97 (0.94–1.0)

In an alternate model, the authors used 
separate health states for hemorrhagic and 
ischemic strokes.

2.5%
5%

7.5%

0.75 (0.60–0.90)

9800

97900

56200

42500

33600
15300

36.42

1
0

0.90 (0.80–0.95)

30.9
11.4

43.41

6928
10000

6928

0.88 (0.80–0.96)

0.87 (0.70–1.09)

0.70 (0.62–0.79)

713
16

16085
2576

11161
1664

27605
8013

1.06 (0.91–1.24)

0.68 (0.49–0.95)
1.00 (0.80–1.20)

0.71 (0.56–0.91)

0.70 (0.62–0.79)

aspirin vs. no 
therapy

aspirin + statin 
vs. aspirin

dominant0.85 (0.57–1.28)

dominated
dominated
dominant

/
/

dominant
dominant

The authors also examined the effect of 
varying individual values for all of our main 
efficacy, adverse event, cost, and utility 
estimates by using plausible ranges of values 
from the literature, 95% CIs, or estimates that 
varied by as much as 50% in each direction.

The authors examined the effect of changing 
several different parameters in one-way 
sensitivity analyses, including the effect of 
different levels of 10-year risk for CHD (2.5%, 
5%, 10%, 15%, and 25%) and different starting 
ages (55, 65, and 75 years).

Probabilistic sensitivity analyses :
In the base case, 91% of the results fall 
within the cost-saving quadrant (aspirin is 
less costly and more effective).

Results:
Excess risk for hemorrhagic stroke and 
gastrointestinal bleeding with aspirin, risk for 
CHD, the cost of statins, and the disutility of 
taking medication had important effects on 
the cost–utility ratios.

164700

57100

All costs and outcomes were 
discounted at 3%.

2003, in dollars.
Interventions compared: low-dose aspirin, a 
statin, both drugs as combination therapy, or 
no therapy.

Middle-aged men without a history of 
cardiovascular disease at 6 levels of 10-year 
risk for CHD (2.5%, 5%, 7.5%, 10%, 15%, and 
25%).

Baseline risks for initial cardiovascular events 
(myocardial infarction, stroke, angina, and 
death from CHD) were drawn from 
Framingham risk equations by using 
hypothetical scenarios of nonsmoking, 
nonhypertensive, nondiabetic men at different 
levels of risk for CHD.

Potential Financial Conflicts of 
Interest: M. Pignone: consultancies 
(Bayer, Pfizer Inc.), honoraria 
(Bayer, Pfizer Inc.), expert testimony 
(Bayer), grants received (Bayer) and 
other. S. Earnshaw: grants received 
(Bayer).

5662
2460

Base-Case Analysis:

aspirin vs. no therapy

Population and/or base risk and/or 
applied risk function

2006

Pignone M, Earnshaw S, Tice JA, 
Pletcher MJ.

US

Third-party payer perspective.
Lifetime.

The effect of treatments on all-cause mortality 
was estimated from meta-analyses of 
secondary prevention trials:

aspirin + statin vs. aspirin

Compared with no treatment, 
aspirin is less costly and more 
effective for preventing CHD 
events in middle-aged men 
whose 10-year risk for CHD is 
7.5% or higher. The addition of a 
statin to aspirin therapy becomes 
more cost-effective when the 
patient’s 10-year CHD risk before 
treatment is higher than 10%.

CUA, a Markov model.
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ANTIHYPERTENSIVES VERSUS NO TREATMENT 

Table 21: Malik et al.97 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

Year of costs not explicitly mentioned, in £.

Perspective
Time window
Discount rate Procedure:

Myocardial infarction
PTCA
CABG

Even for patients at lower risk, 
cost effectiveness for lifelong 
treatment is well below £25 000 
per life year gained, a standard 
below which treatment is 
considered acceptable.

Malik IS, Bhatia VK, Kooner JS.

The authors modelled the cost effectiveness in 
a low risk population with annual mortality rate 
of 1% at age 66, a primary prevention group 
similar to the WOSCOPS (west of Scotland 
coronary outcome prevention study) 
population.

The majority of patients in the HOPE trial took ramipril 
10 mg/day. The authors used the price quoted in the 
British National Formulary to calculate a cost of £170 
per patient year.

1900

2001.
UK.

No conflict of interest declared.

The health care provider.
Five years up to lifetime (20 years).
No discounting.

3500The landmark HOPE (heart outcome 
prevention evaluation) showed that at five 
years’ follow up ramipril treatment reduced 
cardiovascular events by 22% (p < 0.001) and 
total mortality by 16% (p = 0.005) compared 
with placebo in patients with proven 
atherosclerotic disease (coronary artery 
disease, cerebrovascular disease, or 
peripheral vascular disease) or diabetes 
mellitus plus one additional vascular risk 
factor.

5500
4500

1500Other coronary disease related 
admissions (unstable 
angina/heart failure)

Average revascularisation 
(50% PTCA: 50% CABG)

Population and/or base risk and/or 
applied risk function

Five, 10, 15, and 20 year (lifetime) ramipril 
treatment assuming continued benefit from 
treatment versus no treatment.

In the low-risk group, cost effectiveness was 
£36 600 per life year gained at five years and 
£5300 per life year gained at 20 years (lifetime 
treatment).

To account for possible regional price 
differences, we assessed cost effectiveness at 
treatment prices varying between 50% and 
200%.

Estimates of cost savings were varied from 
50–200% of initial values.

Apart from pre-treatment level of risk, the 
major determinant of the cost effectiveness 
of treatment was drug cost. Adjusting drug 
cost between 50% and 200% of initial 
values altered lifetime cost effectiveness 
from £2200 to £11 400 per life year gained 
(basecase: £5300).

Results:

Costs CHD events and therapeutic procedures (in £):

The effect of discounting estimates of life 
years gained, costs, and savings at 6% per 
annum was assessed.

CEA, the life table method was used.
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Table 22: Lundkvist et al.98 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

One-way sensitivity analysis:

Cost 1 year before stroke
Cost 1 year after stroke

Perspective
Time window
Discount rate

Cost year 2 and onwards after stroke

Cost per year of follow-up

Utilities:
The average utility during 1 year before stroke was 
0.77. During the first year after stroke, the weighted 
average utility was 0.70. The utility for the second 
year was used also for subsequent years, but the 
authors took account of the aging of the population 
by using the age-specific relative decline by age.

The cost per QALY gained with 
candesartan-based 
antihypertensive treatment lies 
within the range of society’s 
willingness to pay for health 
gains. The results indicate that 
candesartan-based 
antihypertensive treatment is cost-
effective for the prevention of 
nonfatal stroke.

2001 price level, SEK converted into euros (9.25 
SEK/EUR).

544

Stroke-related costs in SCOPE (in €):

Follow-up time year 2 and onwards 
after stroke (days)

14680

Population and/or base risk and/or 
applied risk function

2005.

Lundkvist J, Ekman M, Kartman B, 
Carlsson J, Jonsson L, Lithell H.

Sweden.

Candesartan-based antihypertensive treatment 
versus no treatment.

No conflict of interest declared.

The societal perspective.
Lifetime of the patients (limited to 
110 years of age). Patients in the candesartan group were 

therefore assumed to be treated with 
candesartan for a maximum of 4 years.

However, because of changes in treatment 
guidelines and for ethical reasons, it was 
decided during the recruitment period to 
recommend additional open-label active 
antihypertensive treatment in both treatment 
groups for patients whose blood pressure 
remained high. The study therefore actually 
compared candesartan-based treatment 
with usual antihypertensive treatment not 
including candesartan.

Costs and outcomes were 
discounted at a real rate of 3%.

9206

A risk reduction of 27.8% (95%CI: 1.3–47.2, 
p=0.04) was observed in the SCOPE study.

Elderly patients (70–89 years) with mild or 
moderate hypertension (systolic blood 
pressure 160–179mmHg and/or diastolic blood 
pressure 90–99mmHg).

Costs for concomitant medications (except those with 
less than 20 prescriptions), living arrangements, in-
patient care, and unscheduled visits were included.

Since all patients were over 70 years of age, there 
were no indirect costs for productivity losses due to 
disease.

4340Stroke-related cost (cost per year of 
follow-up - cost 1 year before)

Stroke-related cost (cost 1 year after 
- cost 1 year before)

The sensitivity analyses showed that the base-
case results were fairly stable. Risk of stroke 
and stroke cost during the second year and 
onwards were the most important parameters 
for the cost-effectiveness ratio. As expected, 
the cost-effectiveness ratio increased when 
costs in added years of life were included.

The cost per patient was €1 949 in the 
candesartan group and €1 578 in the control 
group. Candesartan-based antihypertensive 
treatment was associated with 0.0289 
additional QALYs per patient and an 
incremental cost per QALY gained of 
approximately €13 000.

The sensitivity of the base-case results to 
changes in key parameter values in the 
model was analysed with regard to variation 
in annual antihypertensive treatment cost 
(upper and lower limit of the 95% CI for the 
difference between treatment groups), first-
year stroke cost (upper and lower 95%CI 
limit), second-year stroke cost, stroke risk, 
first- and second-year utilities, mortality risks 
and discount rate (varied between 0 and 
5%). Costs in added years of life in the 
general Swedish population were also 
included in the sensitivity analysis.

9850

CUA, a Markov model.

5510
14717
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DIETARY ADVICE AND/OR EXERCISE 

Table 23: Lindgren et al.99 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

DBP (mm Hg) 84.1 Declining effect
Total cholesterol (mmol/L) 6.1 Societal perspective
Current smoker (%) 19.9 Payer perspective Result:
LVH (%) 2.7

Perspective Glucose intolerance (%) 7.1 Remaining effect
Time window Societal perspective
Discount rate Payer perspective

0–6 months 6–18 months
Diet -0.19 (0.94) -0.32 (0.69)
Exercise -0.12 (0.71) -0.22 (0.59)
Diet + exercise -0.45 (0.99) -0.15 (0.77)

0–6 months 6–18 months
Diet -6.07 (6.78) -3.76 (7.95)
Exercise -4.21 (7.23) -3.0 (7.19)
Diet + exercise -1.23 (7.36) -2.87 (7.52)

141 555
11 642

Treatment 
group:

Total cholesterol 
(mmol/L)

Diastolic blood 
pressure (mm Hg)Treatment 

group:

Costs in added years of life defined as the 
difference in production and consumption due to 
extra survival.

Attend exercise groups (for groups DE (26% accepted) 
and E (54% accepted)): cost of running a group of 15 
people is SEK7 500. 50% of members of both groups 
invested in new shoes, estimated to SEK700. 

Time and travel costs for making a visit: SEK336.

Based on the model, dietary 
advice appears to be the most 
cost-effective of the studied 
interventions.

The predicted cost-effectiveness 
ratios are well within the limits of 
what is considered cost-effective, 
regardless of perspective and 
assumptions about the lasting 
effects on risk factors.

The risk factor profile of these individuals:
risk factor:

Population and/or base risk and/or 
applied risk function

2003.

Lindgren P, Fahlstadius P, Hellenius 
M-L, Jonsson B, de Faire U.

Sweden.

Comparing dietary advice (D), exercise (E), 
and the combination of both (DE) applied to an 
observed cohort of 60-year-old men in the 
county of Stockholm.

CEA, a Markov model.
2000, in Swedish Kroner (SEK). 

Cardiovascular event: QALY loss was 
assumed to be 0.10. 

The societal and payer perspective.
Lifetime: the maximum age allowed 
in the model is 109 years.

A discount rate of 3% has been 
applied to both costs and effects.

Patient level direct and indirect costs related to 
cardiovascular disease were taken from a previous 
study by Zethraeus and colleagues (1999).

Three types of costs were used in the model: 
Direct costs relating to direct health care 
expenditures as a result of the disease or 
intervention.

Effect of intervention on some cardiovascular 
risk factors based on the diet and exercise 
study (mean reduction (SD)). Patients were 
followed up at 6 and 18 months.

The coefficients of the risk function are taken 
from the Framingham study.

The average direct costs for 1 year after the 
different events were SEK49 078 (recognized MI), 
SEK95 699 (unstable angina), and SEK47 634 
(angina pectoris). The corresponding indirect costs 
were SEK107 315,SEK96 535, and SEK76 010. The 
authors also assumed that an unrecognized MI 
costs SEK3 500 yearly in direct costs and SEK27 
500 in indirect costs and that the second and 
following year after all other events cost SEK7 000 
in direct costs and SEK55 000 in indirect costs.

No conflicts of interest with industry 
declared (The work was funded by a 
grant from Stockholm County 
Council and the Swedish Heart and 
Lung Foundation).

The model predicts lower costs and higher 
effectiveness for dietary advice compared to 
the alternatives. In fact, this alternative is a 
dominating strategy.

All treatment groups: three visits to a physician (one at 
baseline and two follow-up visits) at a cost of SEK696.

Patients in groups D and DE made one visit to a 
dietitian at a cost of SEK340 + follow-up by phone 
estimated to half that cost.

QALY weights: 0.91 (60-64 years), 0.81 (65-
74 years), 0.65 (75-84 years), and 0.60 (85+ 
years).

Dietary advice is still the better strategy, 
with an incremental effectiveness of 0.022 
QALYs assuming declining effects of 
treatment and 0.086 QALYs if risk factors 
are kept constant after treatment. The 
corresponding cost-effectiveness ratios are 
SEK130 505 and SEK164 348/QALY gained 
(societal perspective) and SEK101 398 and 
SEK13 561/QALY gained (health care payer 
perspective).

Indirect costs related to loss of production due to 
disease.

127 065
98 725

Cost-effectiveness of dietary advice 
compared to no intervention: (SEK/LYG)

QALYs were not included in the main analysis. 
However, they were included in a sensitivity 
analysis:
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SMOKING CESSATION, ASPIRIN, ANTIHYPERTENSIVES AND STATINS 

Table 24: Franco et al.38 

Authors Intervention Analytic technique Cost-effectiveness Sensitivity analysis Conclusion
Country Year of costs, currency
Year of publication Costs details
Conflict of interest relative risk benefit Utilities

Cost-effectiveness moderate risk population
smoking cessation (SC) (€/YLS) age 50 age 60
antihypertensives SC GP advice
aspirin Aspirin treatment: SC nicotine substitutes
statins SC bupropion

Aspirin
Antihypertensives

Perspective Statins
Time window
Discount rate Cost-effectiveness high risk population Results:

Antihypertensives: age 50 age 60
SC GP advice
SC nicotine substitutes
SC bupropion

Risk reduction effect of interventions (%): Aspirin
(only mentioned for primary prevention) Antihypertensives

primary CHD death Statins: Statins
nonfatal CHD

stroke ICER of interventions on the efficiency frontier
aspirin moderate risk age 50 age 60
antihypertensives SC nicotine substitutes
statins SC bupropion

SC GP advice
Aspirin
Antihypertensives
Statins

ICER of interventions on the efficiency frontier
high risk age 50 age 60

SC nicotine substitutes
SC bupropion
SC GP advice
Aspirin
Antihypertensives
Statins

A cost-effective strategy should 
offer smoking cessation for 
smokers and aspirin for moderate 
and high levels of risk among 
men 45 years of age and older. 
Statin therapy is the most 
expensive option in primary 
prevention at levels of 10-year 
coronary heart disease risk below 
30 percent and should not 
constitute the first choice of 
treatment in these populations.

73 971

6 107

15 799

51 217
133 083

16 949
79 843

190 276

2 716
36 399
85 715

sensitivity analysis on discount rates, annual 
relapse rates for the smoking cessation 
strategies, lower drug cost for statin therapy, 
adverse effects for aspirin treatment, different 
proportions of smokers, different proportions of 
populations with suboptimal blood pressure 
(BP), giving antihypertensives to all 
participants with moderate/high level of 
absolute CHD risk irrespective of BP level.

488 460

8 033

36 207
Nicotine substitutes: medication costs for 3 months 
of €117.79

Bupropion: total cost of €188.64 in the first year.
Direct medical costs of events: nonfatal myocardial 
infarction (MI) €6972, fatal MI €1602, nonfatal stroke 
€11870, fatal stroke prevented €3851, major bleeding 
event $5300. 

A visit to the general practitioner (GP) costs €26.29, 
a telephonic consultation €13.14, a blood sample 
test €12.19, a prescription renewal €13.14, and each 
pharmacist’s fee €6.68 (2). Aspirin treatment 
includes per year, one GP visit plus the cost of 
aspirin 100 mg/day (€27.97) for a total of €54.26.

Three different strategies were considered for smoking 
cessation: 

287 496

12 862

Future net costs and benefits were 
discounted at a nominal discount 
rate of 4 percent per year.

CEA, multistate life tables (MSLTs) were built to model 
the cost-effectiveness.

The Netherlands. 2003, in €.

The third party payer perspective.
low risk, <10 percent (2 396 participants)

four risk-lowering interventions:

Subjects were categorized into three groups 
based on their level of 10-year absolute risk of 
CHD:

No conflict of interest declared with 
pharmaceutical companies.

2007.

Franco OH, der Kinderen AJ, De 
Laet C, Peeters A, Bonneux L.

Population and/or base risk and/or 
applied risk function

Participants (men only) were classified by age 
group and by level of absolute risk of CHD 
estimated with the Anderson risk equation.

13
26
29

moderate risk, 10 -<20 percent (714 part.)
high risk, ≥20 percent (222 participants).

The time horizon used for costs and 
effects was 10 years.

The order in the CERs was not sensitive to 
changing discount factors for either costs or 
effects.

The order of results was not altered when 
different annual relapse rates (20% & 40%) 
were considered for the three SC strategies, 
or when costs of adverse events were taken 
into account for aspirin treatment.

Yearly treatment with antihypertensives includes two 
GP visits, two prescription renewals, four 
pharmacist’s fees, one blood analysis, and the 
medication costs (€122.78), leading to a total annual 
cost of €240.55. 

Statin therapy includes two GP visits, two 
prescription renewals, four pharmacist’s fees, one 
blood analysis, and medication costs (€484.92) for 
an annual total of €602.69.

Cost saving
Cost saving
Cost saving

In an incremental cost-effectiveness 
analysis, the cheapest statins still cannot 
compete with smoking cessation or aspirin.

2 263
28 187

Changing the proportion of smokers and 
participants with SBP ≥ 140 mm Hg or 
giving antihypertensives by level of absolute 
risk irrespective of level of SBP changed the 
CERs mildly, but not their order nor the 
order for the cost-efficiency frontier.

GP's advice: one-time cost of €26.29.
smoking 
cessation (SC)

reduction effect from 
published function for 
SC in CVD prevention.

Dominated

29

2 355

7 213

171 670

28
20
34

20
39

2 188

9 336

Cost saving
Cost saving
Cost saving

Cost saving

Cost saving

Dominated

Dominated

Dominated

287 608
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APPENDIX FOR CHAPTER 5 
The appendix for chapter 5 has been published as a separate document and is available in 
Dutch mainly. 

Boffin N, Cornelis E, Hubens V, Laperche J, Spinnewijn B, Vaes B, et al. Rapid Assessment: 
Cardiovasculaire Primaire Preventie in de Belgische Huisartspraktijk - bijlage voor hoofdstuk 5. 
Good Clinical Practice (GCP). Brussel: Federaal Kenniscentrum voor de Gezondheidszorg 
(KCE); 2007. KCE reports 52 Suppl. (D/2007/10.273/05) 
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