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VOORWOORD

Cardiovasculaire aandoeningen zijn een belangrijke determinant van een vroegtijdige
ziekte en sterfte in onze maatschappij, en de preventie ervan is dan ook een prioriteit
voor de volksgezondheid. Deze preventie berust eerst en vooral op een verandering in
de leefgewoonten: stoppen met roken, lichaamsbeweging en een evenwichtige voeding.
Wanneer dit echter niet voldoende is, kan het nodig zijn om geneesmiddelen te
gebruiken, met name statines, die het cholesterolgehalte in het bloed verminderen.
Deze groep geneesmiddelen is in de loop van het voorbije decennium een dominante
plaats gaan innemen, zowel wat betreft het aantal gebruikers als door hun impact op het
budget van de ziekteverzekering.

Naast de kwestie over hun louter medisch nut, doet hun steeds breder gebruik een
aantal fundamentele vragen rijzen over onze huidige levensstijl. Zijn statines onderweg
om een statuut als heilzaam voedingssupplement te krijgen, net zoals de jodium in het
zout of de fluor in de tandpasta? Zover is het natuurlijk nog niet, maar van zodra men
een geneesmiddel gaat aanbevelen voor primaire preventie dringen enorme
voorzorgsmaatregelen zich op, niet alleen op het vlak van de veiligheid maar ook wat
betreft de billijkheid.

Rekening houdend met al deze elementen leek het ons belangrijlk om de recente
revoluties in het gebruik van de statines en het profiel van de gebruikers nader te
bekijken. Hebben de maatregelen die men in de loop der jaren getroffen heeft om de
toegang tot sommige van deze moleculen te verbeteren hun doel bereikt? In welke
klinische situaties worden de verschillende statines gebruikt in ons land? En welke
nieuwe trends tekenen zich vandaag af?

Een antwoord vinden op deze vragen was de doelstelling van dit rapport. Het is
duidelijk dat met deze studie niet het laatste woord is gezegd over dit uitgebreide en
belangrijke onderwerp, maar we durven te hopen dat ze zal bijdragen tot een rationeel
beleid ter zake.

Jean Pierre CLOSON Raf MERTENS

Adjunct Algemeen Directeur Algemeen Directeur
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Samenvatting en toelichtingen

INLEIDING

Cardiovasculaire ziekten (CVZ) en vooral coronaire hartziekten (CHZ) zijn de
voornaamste oorzaak voor mortaliteit en morbiditeit in onze maatschappij. Een
belangrijke risicofactor voor CHZ is de cholesterolconcentratie in het bloed, vooral van
het lage-dichtheidslipoproteinen cholesterol (LDL-C), vaak ook “slechte” cholesterol
genoemd. Naast wijzigingen in levensstijl, zoals rookstop en lichamelijke activiteit, kan
het CHZ-risico worden verminderd door cholesterolverlagende geneesmiddelen.
Statines nemen hierbij een prominente plaats in. Als de meest gebruikte
geneesmiddelenklasse nemen zij in Belgié 7% van de totale uitgaven voor ambulant
geneesmiddelengebruik voor hun rekening. Primaire preventie wordt gedefinieerd als
het gebruik van statines bij personen zonder gekende voorgeschiedenis maar met
risicofactoren voor CHZ. Secundaire preventie is het gebruik van statines om verdere
vasculaire incidenten te voorkomen bij patiénten met een voorgeschiedenis van CHZ.
Er is een sterke evidentie dat statines het risico op CHZkan verminderen, zowel in
primaire als in secundaire preventie. Het absolute voordeel houdt voornamelijk verband
met het individuele absolute risico op CHZ-incidenten en de absolute daling in LDL-C
die wordt verkregen. De daling van C-LDL hangt af van de dosis en de voorgeschreven
molecule; zo heeft 40 mg simvastatine hetzelfde effect op de C-LDL als 10 mg
atorvastatine. Ook de nevenwerkingen — voornamelijk myopathie en een verhoging van
de leverenzymes — zijn eveneens dosisafhankelijk. Daarnaast is er ook een matige
verhoging van het risico op diabetes. Ernstige nevenwerkingen blijven zeldzaam.

Belgische context

In Belgié zijn momenteel vijf statines op de markt, met belangrijke prijsverschillen tussen
de producten (Tabel). Simvastatine en pravastatine zijn zowel de goedkoopste
producten als deze waarvoor de risico/baten-verhouding al sinds het langst is
bestudeerd. Het gebruik van simvastatine/pravastatine werd door verschillende
maatregelen aangemoedigd. Ten eerste, zijn simvastatine/pravastatine sinds augustus
2004 terugbetaalbaar zonder controle voor alle indicaties die vermeld worden op de
wetenschappelijke bijsluiter. De terugbetaling van de andere statines kan alleen
gebeuren binnen de voorwaarden gesteld door de Commissie Tegemoetkoming
Geneesmiddelen (CTG) van het Rijksinstituut voor Ziekte- en Invaliditeitsverzekering
(RIZIV), d.w.z. een LDL-C 2100 mg/dL voor secundaire preventie en voor diabetici.
Voor primaire preventie is een LDL-C 2I15 mg/dL samen met een [O-jaar-
mortaliteitsrisico door CVZ van 25% gemeten met behulp van de SCORE-methode?
vereist.

Tabel: Statinegebruik en kosten in Belgié in 2009

Middel Merknaam  Gebruikers* DDD Gemiddelde globale kosten (in € ) per:
(N) (mg) | DDD  Tablet c(;,:l:::::::)r Totaal
Simvastatine 20" 647529 30 | 028 026 704 45 601 398
generisch
Prareduct®,
Pravastatine Pravasine®, 121 274 30 0.47 0.54 146.7 17 787 628
generisch
Fluvastatine Lescol® 17 457 60 0.66 0.80 231.8 4 046 880
Atorvastatine Lipitor® 293 325 20 1.26 1.47 416.3 122 107 090
Rosuvastatine Crestor® 239 289 10 0.81 1.01 276.1 66 064 862
TOTAAL 1318874 255 607 858
* Ongeveer 5% van de gebruikers kopen meer dan | type statine aan binnen hetzelfde jaar; DDD:
Defined Daily Dose
a De SCORE-methode laat toe het individuele |0-jaren-risico op overlijden door CVZ te schatten, op basis

van de bloeddruk, rookgedrag, leeftijd, geslacht, en C-LDL concentratie in het bloed.
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Verder werd in 2008 een systeem van openbare aanbesteding ingevoerd, wat tot een
nieuwe prijsdaling van simvastatine leidde. Ten slotte werd eind 2009 binnen de
nationale overeenkomst artsen-ziekenfondsen de aanbeveling opgenomen om
simvastatine/pravastatine in minstens 80% van de nieuwe behandelingen te gebruiken.
Midden 2010 beveelt de CTG aan om in 100% van de nieuwe behandelingen voor deze
molecules te kiezen, en in de meerderheid van de gevallen in secundaire preventie en
voor diabetici.. Patiénten overschakelen naar een ander statine kan alleen worden
overwogen indien de therapeutische doelstellingen niet worden behaald na 3 maanden
behandeling. Het RIZIV zal toezien op de naleving van deze aanbevelingen via een a
posteriori controle.

Doelstellingen van dit rapport

Gezien het klinische belang van CVZ en het grote aantal gebruikers van statines, moet
ter ondersteuning van het beleid de evolutie van het gebruik ervan goed worden
opgevolgd, gegeven ook de belangrijke budgettaire impact op de openbare financién. In
dit rapport analyseren we de wijzigingen in het gebruik van statines over de periode
1997-2009, ondermeer in het licht van de wijziging in terugbetalingsmodaliteiten die
medio 2004 werden doorgevoerd. Daarenboven worden ook specifieke vragen
behandeld die voor de clinici en voor het beleid relevant kunnen zijn:

e |s er een verschil in gebruik van statines tussen patiénten in primaire of
secundaire preventie?

® Wat zijn de predictoren voor het starten met secundaire preventie na een
cardiovasculair voorval?

¢ Wie zijn de therapietrouwe patiénten en hoe lang gebruiken zij statines?
e Wat zijn de determinanten voor het gebruik van de goedkoopste middelen?

e Wat is de evidentie inzake equivalentie van klinische doeltreffendheid en
veiligheid voor de verschillende statines?

e Welke budgettaire invloed zou het verhogen van het aandeel van de
patiénten die de goedkoopste middelen gebruiken, hebben?

METHODEN

Evolutie in gebruik en type patiénten

Na het bekomen van een machtiging van de commissie voor de bescherming van de
persoonlijke levenssfeer voerden we een analyse uit van volgende datasets:

e Aggregaten op nationaal niveau van Pharmanet gegevens (geneesmiddelen
afgeleverd in de publieke officina’s), beschikbaar gesteld door het RIZIV (van
1997 tot 2009)

o Gedetailleerde terugbetalingsgegevens van statines, gekoppeld aan individuele
patiéntenkenmerken, in een steekproef van de algemene bevolking
(Permanente Steekproef, PS), beschikbaar gesteld door het Intermutualistisch
Agentschap (van 2002 tot 2006)

e Klinische gegevens van ziekenhuizen (MKG) voor identificatie van
cardiovasculaire voorvallen en koppeling met PS-gegevens, beschikbaar
gesteld door de Federale Overheidsdienst Volksgezondheid (van 2002 tot
2006; 2006 was het laatste beschikbare jaar van de MKG-gegevens).

Voor het beoordelen van de therapietrouw van de patiént werd de individuele
’medication possession ratio’ (MPR) berekend, op basis van de hypothese dat elke
gebruiker dagelijks een tablet gebruikt van de sterkte die specifiek voor hem/haar werd
voorgeschreven. In overeenstemming met andere studies werden patiénten beschouwd
als therapietrouw (of regelmatige gebruiker) met een MPR 2 80% over de ganse periode
van gebruik.

Een nieuwe gebruiker werd gedefinieerd als een persoon die minstens een doosje
statine kocht zonder voorgeschiedenis van statinegebruik tijdens de voorbije 12
maanden.
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Secundaire preventie werd bepaald als het starten met eender welk statine in de 12
maanden volgend op een hospitalisatie voor een CVZ-incident® bij patiénten die voér
dat voorval geen statines gebruikten.

Primaire preventie werd gedefinieerd als het starten met eender welk statine bij
patiénten zonder een gerapporteerde hospitalisatie wegens CVZ in de 12 vorige
maanden. Om een voldoende lange follow-up periode te hebben, werd duur van de
behandeling alleen geanalyseerd bij patiénten die met een statine begonnen in 2003.

In alle statistische analyses (logisticke of Cox-regressie) werd gecontroleerd voor
leeftijd, geslacht, diabetes (vastgesteld door het gebruik van antidiabetische
geneesmiddelen), preventietype (primair/secundair), type statine, voorschrijver die de
behandeling opstartte (huisarts/specialist), verhoogde terugbetaling, en invaliditeits- of
handicapstatus.

Vergelijking van de doeltreffendheid en veiligheid van de verschillende statines

Dit werd bestudeerd aan de hand van een systematisch literatuuronderzoek. De
elektronische databanken van Embase, Database of Abstracts of Reviews of Effects
(DARE) en het Cochrane Central Registery of Controlled Trials werden doorzocht.
Voor het vergelijken van de doeltreffendheid en veiligheid van de goedkoopste statines
met de duurste, werd een meta-analyse gemaakt van head-to-head studies die de
klinische uitkomsten van preventie met simvastatine of pravastatine vergeleken met
fluvastatine, atorvastatine of rosuvastatine.

Budgettaire invloed

In navolging van Noorse en Finse voorbeelden gebruikten we de geaggregeerde
gegevens van het RIZIV om voor de periode 2006-2009 de budgettaire impact te
simuleren van een toename in het percentage patiénten dat simvastatine/pravastatine
gebruikt. Dit werd gedaan door de “gemiddelde uitgaven” te berekenen per patiént
voor elk type statine, in de veronderstelling dat er geen klinische contra-indicaties zijn
voor het overschakelen van het ene statine op het andere.

Een CVZ-incident werd gedefinieerd op basis van de ICD9-codes en omvatte: acuut myocardinfarct;
andere acute of subacute vormen van ischemische hartziekte; angina pectoris; andere vormen van
chronische ischemische hartziekte, occlusie ischemisch CVA; TIA (transient ischaemic attack)
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RESULTATEN

Evolutie in gebruik

Het aantal statinegebruikers steeg sterk tijdens de voorbije jaren, en in 2009 kochten
meer dan | 300 000 personen minstens een doosje statines. Zoals blijkt uit de figuur,
steeg het aantal terugbetaalde DDD’s® in ambulante setting van 1997 tot 2009 met een
factor 20 (van 18,6 miljoen € tot meer dan 380 miljoen doses). De sterkste toename
werd opgemerkt voor simvastatine en rosuvastatine. Hoewel het slechts sinds 2003 op
de markt werd gebracht, nam dit laatste 21% van de DDD's voor zijn rekening in 2009.
Vermeldenswaard is dat het percentage gebruikers van simvastatine/pravastatine de
laatste jaren constant rond 60% bleef.

Figuur: Evolutie van het gebruik van statines van 1997 tot 2009
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Impact van de wijziging in reglementering van 2004

De wijziging in reglementering van midden 2004 veroorzaakte een sterke toename van
nieuwe statinegebruikers vergeleken met het voorgaande jaar (+83%). Het percentage
nieuwe gebruikers dat simvastatine/pravastatine kocht, steeg van 58% in het jaar
voorafgaand aan de wijziging tot 72% in het jaar dat erop volgde. Het percentage nieuwe
gebruikers die simvastatine/pravastatine kochten steeg van 58% tot 72% respectievelijk
in het jaar voorafgaand aan en volgend op de wijziging in reglementering. Dit had echter
slechts een matige invloed op het gebruik van andere statines bij gebruikers die deze
reeds namen: slechts 9% van de atorvastatine gebruikers en 6% van de rosuvastatine
gebruikers schakelden over op simvastatine/pravastatine.

< DDD = Defined Daily Dose : standaard dagdosis voor een volwassene, zoals gedefinieerd door de WGO.
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Gebruikspatroon van nieuwe statinegebruikers (periode 2003-2006)

De overgrote meerderheid van nieuwe gebruikers (92% over de ganse periode) namen
statines in primaire preventie. In de multivariate analyse blijken simvastatine/pravastatine
significant minder vaak gekozen te worden in primaire preventie (65,4% van de nieuwe
behandelingen) dan in secundaire preventie (78,4%), en minder vaak door huisartsen
(65,4%) dan door specialisten (72,0%).

Het percentage regelmatige gebruikers (d.w.z. met een MPR 2 80%) bedroeg slechts
59%. De “occasionele” statinegebruikers waren ofwel gebruikers die slechts één
statinevoorschrift kregen (18%) of gebruikers die een MPR van minder dan 80% hadden
(23% van de patiénten). De factoren die het sterkst geassocieerd waren met regelmatig
gebruik waren: leeftijd boven de 50 jaar, diabetes (aangepaste odds ratio (OR)=1,43
(1,34 - 1,53)) en statinegebruik voor secundaire preventie (OR=2,06 (1.86 - 2.27)). De
waarschijnlijkheid voor regelmatige gebruikers om een jaar na de aanvang nog steeds
onder behandeling te zijn bedroeg 75%; na 4 jaar was dit nog maar 50%.

Secundaire preventie na een cardiovasculair incident (2006)

Na een hospitalisatie voor een CVZ-incident (N=85.800) bij patiénten zonder
statinegebruik voorafgaand aan het voorval (N=51.300) en die levend uit het ziekenhuis
werden ontslagen, werd in slechts 52,4% van de gevallen met een statinebehandeling
begonnen (gegevens 2006). Dit percentage schommelde, afhankelijk van de
hoofddiagnose bij hospitalisatie en de leeftijd, waarbij patiénten 270 jaar aanzienlijk
minder kans hadden om een statine te krijgen. De hoogste cijfers werden gevonden in
geval van acuut myocardinfarct in de leeftijdsgroep 50-59 jaar, waar in 2006 bij 95,8%
van de patiénten gestart werd met secundaire preventie. Bij CVA patiénten van dezelfde
leeftijdsgroep was dit slechts 58%.

Vergelijkende beoordeling van de goedkoopste en duurste statines

Vijf head-to-head studies werden in de beoordeling opgenomen. De meeste studies
omvatten deelnemers met gekende CHZ, en de meeste deelnemers waren mannelijke
patiénten. Atorvastatine 80 mg werd in elke studie gebruikt, en vergeleken met
pravastatine (3 studies), met simvastatine (| studie) en met lovastatine (| studie), terwijl
rosuvastatine in geen enkele studie werd gebruikt. Over alle studies heen vindt men
voor atorvastatine 80 mg een daling van het risico op myocardinfarct met 16% (RR: 0,84
(0,73, 0,96)), terwijl het risico op beroerte en het risico van totale mortaliteit (RR=0,92
(0,81, 1,04)) niet significant verschilde tussen atorvastatine en de comparatoren.
Gemeld moet worden dat de comparatoren gebruikt werden in lagere therapeutische
doses dan atorvastatine (80mg=4DDDs).

Wat de veiligheid betreft was er geen duidelijk verschil tussen de statines, maar er
waren geen vergelijkende gegevens over het meeste recente product, nl. rosuvastatine,
beschikbaar.

Budgettaire overwegingen

In 2009 bedroeg de totale uitgave voor statines 255.6 miljoen euro. Tussen 2004 en
2009 daalde de prijs per DDD voor simvastatine en pravastatine met meer dan 60%,
terwijl de prijzen voor de andere middelen redelijk constant bleven. De openbare
aanbesteding van 2008 had uiteindelijk alleen betrekking op simvastatine waardoor zijn
prijs per DDD tot €0,29 daalde. Dankzij deze prijsdalingen namen
simvastatine/pravastatine in 2009 23% van de totale uitgaven voor statines voor hun
rekening, terwijl ze meer dan 50% van de DDD’s leverden. Door het percentage
gebruikers van de goedkoopste middelen te laten stijgen van ongeveer 60% tot 80%
zouden de totale uitgaven in 2006, 2007, 2008 en 2009 met respectievelijk €40,5
miljoen, €45,7 miljoen, €56,9 miljoen en €64,4 miljoen gedaald zijn.
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BESPREKING EN CONCLUSIES

Toenemende aantallen

In 2009 gebruikte ongeveer 20% van de Belgische volwassenen 235 jaar een statine.
Atorvastatine en rosuvastatine stonden respectievelijk op de |Iste en de 4de plaats in de
lijst van openbare uitgaven per geneesmiddel. Dit legt nog eens de nadruk op de
noodzaak voor rationeel gebruik van statines.

De toename in gebruik is grotendeels te vinden in de primaire preventie, en dit om
verschillende redenen. De administratieve vereenvoudiging van 2004 en de verdere
prijsdaling van simvastatine/pravastatine speelden zeker een rol, maar dit verklaart niet
de gelijktijdige toename van rosuvastatine en atorvastatine gebruikers. Onze levensstijl
(ongeveer 83% van de Belgen tussen 35 en 74 jaar heeft een totale cholesterol boven de
aanbevolen grenswaarden), de vergrijzing, en een algemene tendens tot medicalisering
van preventie zijn evenzeer verklarende factoren. Er moet worden benadrukt dat
interventies op gebied van levensstijl ook een bewezen gunstig effect hebben op
mortaliteit en de morbiditeit, en er is dringend nood aan een globale strategie om
dergelijke aanpassingen in levensstijl te bewerkstelligen. De huidige grens voor het
terugbetalen van statines in Belgi€é in de primaire preventie (SCORE |0-jaar CVZ
mortaliteitsrisico = 5%) moet worden gezien als een klinische indicator voor het
aanpassen van de behandeling aan de individuele behoefte van de patiént. Ze mag zeker
niet worden geinterpreteerd als een absolute indicatie voor statinegebruik. Zo heeft
bijvoorbeeld 88% van de Belgische mannen van 263 jaar zowel een hoge cholesterol als
een SCORE 2 5%. Deze groep alleen al vertegenwoordigt 761.000 potentiéle gebruikers
en illustreert de omvang van de financiéle belasting die een dergelijke zuiver
medicamenteuze aanpak voor de maatschappij met zich mee zou brengen. Preventie
met statines kan grote voordelen bieden wanneer de doelgroep een hoogrisicopopulatie
is, terwijl voor de grotere populatie met een laag risico de te verwachten
gezondheidswinst geringer is, terwijl de risico’s op nevenwerkingen onveranderd
aanwezig blijven. Dit is een belangrijk element om door te praten met de patiént,
alvorens een behandeling voor vele jaren op te starten.

Secundaire preventie

Het voorschrift van statines bij patiénten die werden ontslagen voor een CVZ kan
wellicht best wat ruimer, zeker na CVA. Dit is een vaststelling die trouwens
overeenkomt met de bevindingen in andere Europese landen. Onze analyses beperkten
zich echter tot het jaar 2006 en de behandeling van dergelijke hoogrisicopatiénten kan
sindsdien verbeterd zijn. In ieder geval verdient dit belangrijk zorgaspect een goede
evaluatie en een adequaat kwaliteitsbeleid door de ziekenhuizen.

Vergelijkende doeltreffendheid/veiligheid van statines

We vonden geen evidentie van klinisch relevante verschillen qua nut tussen de statines
die in Belgié op de markt zijn wanneer ze aan equivalente therapeutische doses worden
gegeven. De design van de beschikbare head-to-head studies waren inderdaad in de
eerste plaats bedoeld om de voordelen van een intensieve therapie versus de
gebruikelijke doses statines te beoordelen. Twee andere meta-analyses gebaseerd op
indirecte vergelijkingen van de doeltreffendheid van statines kwamen echter tot dezelfde
conclusie als de onze. Globaal genomen werd het veiligheidsprofiel van statines tot op
heden als bevredigend beschouwd; anderzijds mogen we niet vergeten dat cerivastatine
in 2001 van de markt werd gehaald om veiligheidsredenen. Rosuvastatine, het meest
recente middel, beschikbaar sinds 2003, lijkt een veiligheidsprofiel te hebben dat
vergelijkbaar is met de andere molecules. De verhouding risico/baten is echter nog niet
volledig gekend omdat we alsnog over veel minder data beschikken dan voor de andere
p)roducten. Daarom is de aanbeveling van de CTG om in de eerste plaats
simvastatine/pravastatine te gebruiken voor de overgrote meerderheid van patiénten in
primaire en secundaire preventie, wetenschappelijk gegrond, en dient de implementatie
ervan te worden ondersteund.
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Economische aspecten

De maatregel van 2004 veroorzaakte voornamelijk een sterke toename van
simvastatinegebruikers, met weinig invloed op het gebruik van de andere statines. De
belangrijke vermindering van de prijs per DDD van simvastatine/pravastatine temperde
enigszins de grote totale toename in uitgaven vastgesteld tijdens de laatste |0 jaar
(+133%). Het percentage patiénten dat simvastatine/pravastatine gebruikt, bleef echter
stabiel in de loop der jaren en dit laten stijgen zou resulteren in een aanzienlijke
financiéle besparing.

Het is echter nog te vroeg om te evalueren hoe de nieuwe aanbevelingen van de CTG
inzake het gebruik van de goedkoopste middelen als startbehandeling vertaald zullen
worden in een wijziging in het voorschrijfgedrag. Andere landen, zoals Noorwegen in
2005 en Finland in 2006 implementeerden een meer systematisch beleid door
simvastatine verplicht te maken voor alle statinegebruikers, d.w.z. niet alleen voor
nieuwe gebruikers. Echter, gezien de relatief korte behandelingsperiode in Belgié (50%
van de regelmatige patiénten stopt zijn behandeling binnen een periode van 4 jaar), zal
het huidige Belgische beleid waarschijnlijk vergelijkbare resultaten opleveren op
middellange termijn.

Het patent voor atorvastatine vervalt overigens in november 2011 en de waarschijnlijk
daaropvolgende prijsdaling van dit produkt zal ook een belangrijke invloed hebben op de
globale uitgaven voor statines.
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AANBEVELINGEN®

Operationeel

Statines zijn slechts één element van een globaal cardiovasculair
preventiebeleid, en interventies waarbij de voorkeur wordt gegeven aan een
wijziging in levensstijl moeten prioriteit krijgen. Dit overstijgt het kader van
de klinische consultatie en vraagt structurele maatregelen en
informatiecampagnes voor het grote publiek.

De informatie voor de voorschrijvers moet ook benadrukken dat de huidige
criteria voor de terugbetaling van statines in primaire preventie niet
geinterpreteerd moeten worden als een absolute indicatie voor
statinegebruik.

Indien het gebruik van een staoine nodig blijkt, zou de aanbeveling van de
CTG om als startbehandeling altijd simvastatine/pravastatine te gebruiken
optimaal moeten toegepast worden. Hierbij moet men ook de aandacht
trekken op het feit dat men voor het bepalen van de risico/baten verhouding
van rosuvastatine over minder data en een kortere observatieperiode
beschikt dan voor de andere molecules..

De risico/baten verhouding van een preventie met statines en de NNT
(number needed to treat) om een CVZ-incident te voorkomen zijn gunstiger
bij patiénten met een hoog risico. Daarom moet het absolute klinische
voordeel dat kan worden verwacht in relatie tot het individueel risicoprofiel
van de patiént terdege worden doorgepraat vooraleer preventie met
statines op te starten.

Onderzoek

De mechanismen die aan de basis liggen van een lage therapietrouw en aan
het relatief lage aantal voorschriften in de secundaire preventie na bepaalde
cardio-vasculaire incidenten moeten uitgeklaard worden. Een specifieke
enquéte, met diepte-interviews met pati€nten en ziekenhuisaudits zou een
cruciale bron van informatie kunnen zijn om verbeteracties te kunnen
doorvoeren.

De recente aanbevelingen van het RIZIV, maar ook het ter beschikking
komen van kopieén en generische vormen van atorvastatine na het vervallen
van het patent in november 2011 zal de kosteneffectiviteit van op statines
gebaseerde preventie van CVZ in sterke mate wijzigen. De
kosteneffectiviteit van statines moet in 2013 voor Belgié opnieuw worden
beoordeeld.

d De beleidsaanbevelingen vallen onder de volledige en exclusieve verantwoordelijkheid van het KCE
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INTRODUCTION
BACKGROUND

Cardiovascular disease® (CVD), and particularly coronary heart disease (CHD), is the
leading cause of mortality worldwide. An estimated |7.] million people died from CVD
in 2004, representing 29% of all deaths. Of these deaths, an estimated 7.2 million were
due to CHD and 5.7 million were due to stroke. In Belgium, the age-standardized death
rates of ischemic heart disease and cerebrovascular disease were 75.1 and 42.7 per 100
000, respectively, in 2004 (for a global rate of 508.9 per 100 000). The age-standardized
rate of DALY lost for both conditions were 596 and 350 per 100 000, respectively (for

a global rate of 10 750 per 100 OOO)b. Tobacco use, an unhealthy diet, physical inactivity
and harmful use of alcohol increase the risk of heart attacks and strokes. Among these
risk factors, cholesterol level, particularly low-density lipoprotein (LDL-C), often
labelled as “bad” cholesterol, play an important role. WHO estimates that 60% of CHD
and 40% of strokes are due to elevated cholesterol levels. Thus besides changes in
lifestyle, such as smoking cessation and exercise, CVD risk can be reduced by
cholesterol-lowering diets and/or drugs, along with non-cholesterol drug treatments,
including aspirin and antihypertensives.

Among cholesterol-lowering drugs, statins, a group that act by inhibiting the enzyme 3-
hydroxy 3-methylglutaryl coenzyme A (HMG CoA) reductase involved in cholesterol
biosynthesis, occupy a prominent place'. They reduce the concentration of downstream
metabolic by-products including mevalonate, which in turn leads to increased
expression of LDL-C receptors on hepatocytes, and to increased uptake of LDL-C from
the circulation. Statins also tend to reduce the production of apolipoprotein B, leading
to reduced VLDL (Very Low Density Lipoprotein) secretion from the liver. The main
mechanism of the protective effect on CVD is believed to be the lowering of LDL-C
concentrations 2 The 5-year incidence of major coronary events, coronary
revascularisation, and stroke can be reduced by about one fifth per mmol/L (39 mg/dL)
in LDL-C, largely irrespective of initial lipid profile or other presenting characteristics®*.

Statins also exert pleiotropic effects”, which could also contribute to the significant
reduction in cardiovascular morbidity and mortality, although these mechanisms are still
poorly understood today™ .

Primary prevention is defined as the utilization of statins in individuals with no known
history of but with risk factors for CVD. Secondary prevention is the use of statins to
prevent further vascular events in patients with a history of CVD. The ability of statins
to reduce the risks of CVD events and CVD-related deaths has been demonstrated in
primary **7"'2 and secondary >* % '* prevention trials.

The three major manifestations of CVD are: coronary heart disease (CHD), including myocardial
infarction (M, heart attack) and angina; cerebrovascular disease (transient ischaemic attack and stroke);
and peripheral arterial disease.

http://apps.who.int/ghodata/?vid=60150

including reduction of inflammation, improvement of endothelial function, anti-oxidant properties and
increased stability of atherosclerotic plaques
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Five statins are currently licensed for use in Belgium: atorvastatin (Lipitor®), fluvastatin
(Lescol®), pravastatin (Prareduct®, Pravasine®, generics), rosuvastatin (Crestor®), and
simvastatin (Zocor®, generics). Statins represent a drug class which is widely used in
our country: in 2009, more than 1.300.000 citizens purchased at least one packaging of

statins (see Figure 2 p13), i.e. around 20% of Belgian adults = 35 yearsd. Simvastatin and
Pravastatin are the molecules with the most ascertained risk/benefit profile and with the
lowest retail price (see Table 10, pl7). The preferential utilization of
simvastatin/pravastatin has been encouraged by various measures (details are provided
in section section 2.1, p7). First, since August 2004, simvastatin/pravastatin have been
reimbursable without control for all indications mentioned on the scientific information
leaflet. The reimbursement of the other statins can only occur within specific official
conditions. Second, in 2008, a system of public tender was implemented for statins,
leading to a further price reduction of simvastatin. Finally, in late 2009, the National
Institute of Insurance for Disease and Invalidity (INAMI/RIZIV) has recommended that
simvastatin/pravastatin be used in 80% of new treatments, a recommendation extended
to 100% since mid-2010. Switching patients to another statin can only be considered if
therapeutic goals are not achieved after 3 months of treatment.

OBJECTIVES

Because of the clinical significance of CVD and the huge numbers of beneficiaries
involved, with an important budgetary impact on public finances, the utilization trends of
such drugs need to be documented in due time for policy-making purpose. In this
report, we aimed at analysing changes in statin use over time (1997-2009), particularly
as regards the change of reimbursement rules that occurred in mid-2004. Our objective
was to yield a comprehensive description of statin utilization and statin users in Belgium
between 1997 and 2009.

In addition, specific questions relevant for clinicians and policy-makers will be addressed:

e Is there a difference in statin use between patients on primary or secondary
prevention?

® Who are the compliant patients and how long do they use statins?

Managing the individual risk of CVD is a long-term process, and poor

adherence to treatment might be an impediment to optimal CVD prevention
14,15

e What are the predictors of beginning a secondary prevention after a
cardiovascular event?

e What are the determinants of using simvastatin or pravastatin versus the
others statins?

e What do we know about the efficacy and safety equivalence of the various
statins?

e What would be the budgetary impact of current recommendations for statin
use?

For

the age distribution in Belgium, see:

http://statbel.fgsov.be/fr/statistiques/chiffres/population/structure/agesexe/pyramide/index.jsp
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BELGIAN SITUATION
INDICATIONS AND REGULATIONS

The indications and regulations of statin use have evolved a great deal in the last few
years. Initially, statins were reimbursed within the chapter IV, i.e. only after control and
approval by advisors of sickness funds, and the level of blood cholesterol was the only
criterion for reimbursement®.

In December 2003, the indications for reimbursement were extended by taking into
account the global cardiovascular risk’. By that time, the utilization of statins was
recommended in patients with a primary hypercholesterolemia defined as a total
cholesterol 2190 mg/dl or a LDL-C 2115 mg/dl, measured while fasting at least twice
(with an interval of | to 8 weeks between the 2 measurements, in patients following
appropriate dietary advices) AND at least one of the 2 following conditions:

e 2 |0-year CVD risk >20%, based on the Framingham risk score®

e 2 history of a coronary event (myocardial infarction, angina, acute coronary
syndrome, coronary by-pass) AND/OR a cerebrovascular event (thrombotic
stroke, documented transient ischemic attack) AND/OR a documented
intermittent claudication

The reimbursement of statins was regulated through Chapter IV, also called the “a
priori control”. The reimbursement was possible only after obtaining the authorization
from the medical advisor of a sickness fund.

In August 2004 the Belgian reimbursement criteria for statins changed drastically. The
reimbursement of simvastatin and pravastatin, for which generic drugs were on the
market and of which the drug companies agreed with a drastic price reduction was
facilitated. In 2003, the price per Defined Daily Dose (DDD) was 1.40 AND 1.30 euros
for simvastatin and pravastin, respectively. By 2005, theses prices went down to 0.68
and 0.85 euros, respectively. As of then, these statins are reimbursed (in category B")
according to Chapter | of the regulation which means that all indications that are
mentioned on the scientific information leaflet are reimbursed without control’. For the
other statins marketed in Belgium — fluvastatin, atorvastatin and rosuvastatin - the
Commission for Reimbursement of Pharmaceuticals (CTG-CRM) maintained the
stricter reimbursement conditions of Chapter Il of the regulation, also called the “a
posteriori control”. This implicates that only indications issued by the CTG-CRM are
eligible for reimbursement (also in category B), and that the fulfilment of these
conditions can be controlled by inspectors of the sickness funds*.

http://www.inami.fgov.be/drug/nl/statistics-scientific-information/consensus/2002-05-28/pdf/Iv.pdf
http://www.riziv.fgov.be/drug/all/drugs/reglementation/legal-
texts/list_ar_kb_am_mb/pdf/20031218edition|.pdf
http://hp2010.nhibihin.net/atpiii/calculator.asp?usertype=prof on the basis of the European Task Force
which accounted for age, sex, serum cholesterol, systolic blood pressure and diabetes.

socially and medically useful pharmaceuticals, 75% reimbursement (outside the BIM status)

These indications for the use of simvastatin and pravastatin include: |.treatment associated to dietary
recommendations for a primary hypercholesterolemia or a mixed dyslipidemia; 2. treatment of a family
homozygous hypercholesterolemia; 3. Treatment associated to dietary recommendations of an isolated
hypertriglyceridemia in patients intolerant to nicotinic acid or fibrates; 4. primary and secondary
prevention of cardio-vascular events.

For pravastatine, the branded molecule remained in chapter Il, while the generics are in chapter |. For
simvastatin, all molecules have been moved to chapter |, but generics are not indicated for prevention,
except a few generic molecules which are indicated for secondary prevention only.

“a posteriori control” of the prescriptions is organized by the Department for Medical Evaluation and
Control of the National Institute for Sickness and Disability Insurance (RIZIV-INAMI) in collaboration
with the medical advisors from the sickness funds. This control consists of a retrospective analysis of
prescriptions of individual physicians and determination of outliers.
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These indications were defined' in 2006 as follows:

e a primary hypercholesterolemia defined as a total cholesterol 2190 mg/dl or
a LDL-C 2115 mg/dl, measured at least twice (with an interval of | to 8
weeks between the 2 measurements, in patients following appropriate dietary
advices and fasting on the day of the measurement) AND a risk of lethal CYD
2 5% for a 10 years period as measured with SCORE. SCORE is a risk chart
for 10-years cardiovascular mortality based on age, sex, LDL-C
concentration, smoking and hypertension. A risk chart adapted to the Belgian
epidemiology is available '®(a copy of the SCORE Belgium is presented in
annex).

e a primary hypercholesterolemia defined as a total cholesterol 2175 mg/dl or
a LDC=100 mg/dl, measured while fasting at least twice (with an interval of |
to 8 weeks between the 2 measurements, in patients following appropriate
dietary advices) AND a history of at least one of the following conditions:

O a coronary event: myocardial infarction, angina, acute coronary syndrome,
coronary by-pass

O a cerebrovascular event: thrombotic stroke or a documented transient
ischemic attack

0 a documented intermittent claudication
O a diabetes type Il in patients = 40 years
O a diabetes type | with a microalbuminuria

Three additional conditions apply for the reimbursement.

e The physician prescribes a dose which is not higher than the maximum daily
dose recommended in the scientific notice.

e The physician checks the treatment impact by achieving yearly a lipid profile
of his/her patient and by reporting the results in the medical file of the patient

e The physician does not prescribe simultaneously another lipid-lowering drug
(such as fibrates), except if the specific association of the 2 drugs can be
officially reimbursed.

Statins prescribed for severe hypercholesterolemia (serum cholesterol 2300 mg/dl),
mostly from hereditary origin, can be 100% reimbursed (category A, i.e. pharmaceuticals
for serious and long-term illnesses), but only after authorization (Chapter IV).

For a complete overview of the complex reimbursement conditions, please see the
article by Chevalier P. "7,

In January 2008, the government launched a system of tender with acknowledged
similarities with the so-called Kiwi model practiced in New-Zeeland. The law proposed
to increase the reimbursement of the molecule with the lowest price within the
therapeutic class of statins, with the aim of making the cheapest molecule the most
attractive for patients. However, this eventually turn out to be a so-called “Kiwi light”
as the tender did apply only to molecules off-patent and as the reference
reimbursement price resulting from the tender did also apply only to off-patent
molecules, i.e. other molecules are still reimbursed proportionally to their retail price.
Only MSD, the manufacturer of Zocor®, participated to the tender. As a result, the
price of simvastatin was reduced by 46%.

Ministerial decree of April 2006:
http://www.inami.fgov.be/drug/fr/drugs/groups/hypolipidemiants/pdf/arkb200605 1001 .pdf. The cut-offs for
total cholesterol and LDL-C are also the ones recommended by the European guidelines of the 4t Joint
Task force: http://www.escardio.org/guidelines-surveys/esc-guidelines/GuidelinesDocuments/guidelines-
CVD-prevention-ES-FT.pdf
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2.2

In the 2009-2010 agreement of the National Convention between Physicians and
Sickness Funds (NCPS; “Commission nationale médico-mutualiste (CNMM)/Nationale
commissie geneesheren-ziekenfondsen (NCGZ)), agreed physicians commit to prescribe
“the least expensive” molecule in 80% of new statin users, provided that there are no
contra-indications and that therapeutic targets are achieved. The “least costly”
medication is identified by the INAMI/RIZIV based on the cost for the INAMI/RIZIV per
Defined Daily Dose (DDD) (for the total consumption in 2008). Moreover, it is
recommended to prescribe a branded or a generic molecule for which no financial
supplement is requested to the patient, i.e. molecule sold at the reference
reimbursement price. In practice, simvastatin (generic and copies; Zocor MSD) and
pravastatin (generics and copies; Pravastatine Sandoz; Pravasine) are recommended™.
The convention was signed by 82.8% of physicians.

The first evaluation of this measure was discussed on February 8, 2010 by the NCPS
and representatives of the pharmaceutical sector, and was also made available on the
website of the INAMI/RIZIV". The objective to initiate therapy with either simvastatin
or pravastatin in at least 8 of 10 patients was not reached. In June 2010, the CTG/CRM
issued a new recommendation to use simvastatin or pravastatin to begin 100% new
treatments in primary prevention, and most of new treatments in secondary prevention
and in patients with diabetes®. In secondary prevention and in diabetic patients,
atorvastatin or rosuvastatin can be considered in first intention for a new treatment
only if the total cholesterol concentration is >290 mg/dl or the LDL-C is > 165 mg/dIl. A
new treatment is defined as the use of at least one packaging of statins without a history
of statin intake in the |2 preceding months. Switching patients to atorvastatin,
rosuvastatin, fluvastatin, or to a statin therapy complemented by other drugs can only
be considered if therapeutic goals are not achieved after 3 months of treatment (total
cholesterol<l75 mg/dl or LDL-C<I00 mg/dl in secondary prevention; total
cholesterol<190 mg/dl or LDL-C<115 mg/dl in primary prevention). The official text of
the recommendations is included in Annex. Doctors not complying with
recommendations for statin utilization will be monitored during 6 months. If necessary,
the physician monitored will be requested by the Medical Evaluation and Control
Services of RIZIV/IINAMI to justify his prescribing behaviour. The procedure could
further lead to directly survey the prescription register of the incriminated MD and to
administrative fines®.

DATA ANALYSIS

Three databases have been used:

e a sample of claim data collected by sickness funds, for identification and
description of statin users (the permanent sample/échantillon
permanent/permanente steekproef — EPS, from the IMA-AIM databaseq),

e a sample of the hospital clinical data (RCM-MKG) to identify cardiovascular
events,

e aggregates of national Pharmanet data to study trends of statin use over time.

These databases and the selection filters applied are described briefly in Table I, and in
extenso in the appendices. There is an unavoidable time delay to access administrative
databases containing individual patient data. When this project started, the most recent
data were available until 2006 for the hospital data and until the year 2007 for the EPS.
The delay to receive aggregates of Pharmanet data is in general much shorter, and we
received data up to November 2009.

3

LW O o

The point 6 of the agreement is detailed at: http://www.inamifgov.be/care/fr/doctors/general-
information/agreements/2009-2010/pdf/2010050 | .pdf
http://www.inami.fgov.be/care/fr/doctors/general-information/agreements/2009-20 | 0/pdf/pointé.pdf
http://www.inami.fgov.be/drug/fr/drugs/recommendation/pdf/recommandations_statines.pdf
http://www.inami.fgov.be/drug/fr/drugs/recommendation/pdf/brochure.pdf

The permanent sample is an anonymous, representative sample of the IMA-AIM database. It consists of
1/40 sample of the Belgian assured <65 years old and a /20 sample of people 265 years old. This
oversampling of people 265 years was taken into account in all analyses, and absolute numbers were
extrapolated to the national population (unless specified otherwise).
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Table |: Summary of Data Sources

Sources Population Selection filters Period of data
collection
IMA-AIM (Pharmanet, Random sample of | Adult patients (= 18 years) | 2002 - 2007
health care and assured persons with delivery of at least |
population data) (permanent packaging of statin in
sample) ambulatory care (ATC level

4 = CI0AA)
Hospital Clinical Data Sample of patients Hospitalisations with a 2002 - 2006
(RCM-MKG) cardio-vascular event (CVE)

as main diagnosis
INAMI/RIZIV All patients Statin utilization per year 1997 — 2009
(Pharmanet aggregated) (Number of DDDs, tablets

and costs)

Statin utilization per year 2004 - 2009

(number of patients)

The IMA-AIM and RCM-MKG databases were coupled at the level of the patient. This
linkage has been approved by the privacy commission".

This study is specific for the class of statin (ATC® level 4 = CI0AA), and does not
includes the new tablet which combines ezetimibe and simvastatin (ATC level 5 =
CI10BA02), and which is available on the Belgian market since 2007. Number of patients
under this therapy is rather low (=12 000 patients in 2008) compared to overall statin
users.

A pre-assessment showed that the use of statin in hospital setting represents less than
1.5% of the total volume of statin (see detailed analysis in appendix). Nevertheless,
patients taking statin in hospital setting could be identified and were flagged in order to
be considered in the analyses but their detailed consumption was not analyzed as such.

The following definitions were used throughout all analyses (Table 2).

Table 2: Definitions used in all analyses

Term Definition

User Purchase of at least | packaging of statin in ambulatory care during the
period under consideration

New user Purchase of at least | packaging of statin in ambulatory care during the

period under consideration with no statin delivery in the previous 365 days.
Because data were available from 2002, new users are only defined from
year 2003 onwards.

Noteworthy, a same person can be counted several times as a new user
provided that at least one year elapses during 2 purchases.

Medication The Medication Possession Ratio is defined as the ratio of the number of

Possession Ratio tablets purchased divided by the number of days during the period of use

(MPR) ((date last delivery-date first delivery)+ number of medication days covered
by the last delivery)

Regular user New user with a Medication Possession Ratio (MPR) 280%.

Occasional user New user who is not a regular user. This includes patients with a MPR <
80% and patients with only | statin packaging recorded.

Defaulter Regular user stopping statin use during at least 3 months after the period
theoretically covered by the last refill recorded.

Switcher Consumer of different statin molecules within a defined period of time.

Major statin If an individual received more than one type of statin, the statin mostly used

(in tablet numbers) during the period considered was selected as the major

r Délibération n°09/024 du 21 avril 2009 relative a la communication de données a caractére personnel au
centre fédéral d'expertise des soins de santé dans le cadre de ['étude n°2008-16.
(https://www.ehealth.fgov.be/fr/page_a_t/website/home/ehealth.html )

s The Anatomical Therapeutic Chemical (ATC) classification system is a classification where drugs are
classified in groups at five different levels (http://www.whocc.no/atc/structure_and_principles/)
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Term Definition
statin used.

Cardiovascular A cardiovascular event (CVE) is defined as a hospitalization with a principal
Event diagnosis within the following list:

e 4]0 Acute myocardial infarction (AMI)

e 4]1 Other acute and subacute forms of ischemic heart disease

e 4|3 Angina pectoris

e 414 Other forms of chronic ischemic heart disease

e 433 Occlusion and stenosis of precerebral arteries

e 434 Occlusion of cerebral arteries

e 435 Transient cerebral ischemia
Secondary Statin in new users within the year following a hospitalization CVE and
prevention without statin use in the year prior the hospitalisation.

Primary prevention | Statin in new users with no hospitalisation for CVE recorded in the year

preceding the start of the statin use.

Diabetic Consumer of at least one packaging of drugs used to treat diabetes, i.e.
within the ATC level 2 = A0, in the year preceding the CVE or the start of
statin therapy (depending on the analyses)
e AIOA — Insulins and analogues
e AIlOB - Blood Glucose Lowering Drugs, excl. insulins
e AI0X — Other drugs used in diabetes
All analyses were performed using SAS 9.1 or Excel 2007.
2.2.1 Utilization trends (1997- 2009)
This section describes the statins delivered in the ambulatory sector, in terms of volume
measures (DDDs, patients, tablets) and expenditures in Belgium between 1997 and
2009. Data from Pharmanet were aggregated per year by INAMI/RIZIV and plotted in
Excel by KCE. As a unique patient identifier was available only from 2004 onwards, the
number of patients was extrapolated from the EPS dataset for the years 2002 and 2003.
The EPS was also used to study the variation in tablets strengths over the years.

2.2.1.1 Volume measures (DDDs, patients, tablets)

Figure | and Table 3 show the evolution over time of DDDs prescribed per statin
molecule (volume in terms of tablets or by semester are presented in appendix). The
total statin volume prescribed was multiplied by 20 from 1997 to 2009 (18.6 millions
DDDs in 1997 to 383.1 millions DDDs in 2009), and almost doubled between 2004 and
2005. With the exception of cerivastatin, withdrawn in 2002 for safety reasons, and
fluvastatin which utilization remained quite constant in the recent years (between 6 and
7 millions DDDs per year), all statins displayed a notable increase during the period.
From 2002 to 2009 simvastatin DDDs increased by 492% and atorvastatin DDDs by
76.1%. Rosuvastatin volumes sharply increased by 488% from 2004 to 2009.

In 2009, simvastatin represented 41.9% of the statin volume, followed by atorvastatin
(25.3%) and rosuvastatin (21.4%), the latter showing a steady growth since its marketing
in 2003 (see synthesis in Table 9). Pravastatin volumes increased to a lesser extent,

representing 9.8% in 2009. Fluvastatin remained the less prescribed statin (1.6% in
2009).
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Figure |I: Total number of DDDs per year and statin type (in millions DDDs)
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Table 3: Total number of DDDs per year and statin type (in millions DDDs)

o, o, <o, O
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FLUVASTATIN

o D 2 D % 2 2 2
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1997 | 1998 | 1999 | 2000 | 2001 2002 2003 2004 2005 2006 2007 2008 2009
simvastatin 132 6.1 72 198 232 27.1 326 643 919 109.7 125.1 1464 1604
pravastatin 48 7.0 85 64 219 278 316 340 349 363 369 380 377
fluvastatin 0.7 32 35 3.0 23 29 76 82 76 69 6.7 67 ol
atorvastatin 53 280 399 473 55.1 64.7 72.7 734 734 79.1 0.9 971
cerisvastatin 0.0 9.8 12.5 0.0007 0.0001

rosuvastatin 0.03 13.9 238 339 46.7 65.5 81.9
TOTAL 18.6 31.6 57.2 88.9 107.2 112.9 136.6 193.2 | 231.6 | 2602 | 2945 | 3475 | 383.1

Source: INAMI/RIZIV 1997 - 2009

Figure 2 and Table 4 present the evolution of the number of users per year. The
sharpest increase was seen for simvastatin (528% from 2002 to 2009), compared to an
increase of 33% for atorvastatin. Rosuvastatin users increased by 383% from 2004 to

2008.
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Figure 2: Number of statin users per year and statin type
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Source: EPS 2002, 2003, INAMI/RIZIV 2004-2009.
Table 4: Number of patients using statins per year and statin type
2002 2003 2004 2005 2006 2007 2008 2009
SIMVASTATIN 103520 135120 | 305775 | 402691 466220 516779 596554 647529
PRAVASTATIN 85520 92520 107888 115810 118843 118598 122707 121274
FLUVASTATIN 15940 27220 26762 23384 20751 20101 19350 17457
ATORVASTATIN 221340 | 233980 | 260380 | 254952 | 251820 259787 287248 293325
ROSUVASTATIN 280 49556 82437 112163 148279 201761 239289
Total* 426320 | 489120 750361 879274 969797 1063544 | 1227620 | 1318874

*Total may be overestimated by =5% because of users taking more than 1 statin molecule per year

Source: EPS 2002, 2003, INAMI/RIZIV 2004-2009.

2.2.1.2 Expenditures (third party payer, co-payment, total and expenditure per DDD)

Expenditures for third party payer amounted to € 216.8 millions in 2009 (Figure 3 and

Table 5). Atorvastatin expenditures increased from 1998 to 2004, followed by a slight
decrease between 2004 and 2006 and a new increase in 2007. In 2009 the amount
reimbursed by the INAMI/RIZIV for atorvastatin amounted to € 107.8millions which
represents 49.7% of all reimbursements for statin for 25.3 % (97.1 millions DDDs) of all
statins purchased. Conversely simvastatin represented 41.9% of the total volume (160.4
millions DDDs) for 16.3 % of the INAMI/RIZIV expenditures (35.4 millions €). In 2009,
rosuvastatin reimbursements totalized 56.3 millions € or 26% of the third party payer

expenditures for 21.4% of the DDD volume.
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Figure 3: Cost per year and statin type — Third party payer (in millions €)
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Table 5: Cost per year and statin type — Third party payer (in millions €)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

simvastatin 28.2 344 35.1 347 40.8 45.2 40.2 49.6 49.9 43.2 47.7 332 354
pravastatin 9.1 13.2 15.0 21.5 27.6 34.6 37.8 389 25.5 15.7 15.0 15.1 14.0
fluvastatin 0.8 3.6 33 2.6 2.0 2.3 4.8 5.0 4.5 3.8 3.8 3.8 33
atorvastatin 8.1 40.7 54.4 65.4 75.0 80.2 87.2 85.7 80.6 85.6 99.3 107.8
cerisvastatin 0.004 5.1 7.2 0.0004 0.0001

rosuvastatin 0.02 9.7 16.5 22.2 304 43.5 56.3
Total 38.1 59.3 94.0 118.3 142.9 157.1 163.0 190.4 182.2 165.5 182.4 194.9 216.8

Source: INAMI/RIZIV 1997 - 2009

The picture is a bit different for the co-payment supported by the patient across the
years (Figure 4 and Table 6). The shape of the curves for simvastatin, atorvastatin and
pravastatin differ with those in Figure 3 and Figure 4. The co-payments went on rising

after 2004 for simvastatin and atorvastatin.

In 2009, atorvastatin totalized 14.3 millions € (36.9% of statins co-payment) followed by
rosuvastatin and simvastatin (respectively 9.8 millions € (25.3%) and 10.2 millions €
(26.3%)). Pravastatin co-payments were stabilized from 2004 around 4 millions €,

reaching 3.7 millions € in 2009 and representing less than
statins co-payments.

10% of the patient total
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Figure 4: Cost per year and statin type — Co-payments (in millions €)
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Table 6: Cost per year and statin type — Co- payments(in millions €)

1997 1998 1999 2000 | 2001 2002 2003 2004 | 2005 | 2006 | 2007 | 2008 | 2009

simvastatin 5.8 7.1 6.0 35 32 33 5.4 9.5 12.6 12.5 13.8 9.6 10.2
pravastatin 2.1 3.1 3.1 1.8 1.8 2.3 37 4.1 4.2 4.4 4.2 4.1 37
fluvastatin 0.2 0.9 0.6 0.4 0.3 0.4 1.0 1.0 1.0 1.1 1.1 1.0 0.7
atorvastatin 1.4 5.8 6.2 6.3 73 1.5 12.1 12.7 16.7 17.7 17.4 14.3
cerisvastatin 0.001 0.7 0.8 <0.001 <0.001

rosuvastatin 0.004 1.6 3.1 5.8 7.9 9.8 9.8
Total 8.1 12.5 15.5 12.6 12.5 13.2 21.6 28.2 335 40.5 44.7 41.8 38.8

Source: INAMI/RIZIV 1997 - 2009

Total expenditure (the sum of third-party payer (approximately 85%) and co-payment)
are pictured in Figure 5 and Table 7. Globally in 2009, atorvastatin accounted for 47.8%
of the total expeditures of statin compared to 25.3% of the volume in DDDs of statin.

On the other hand, simvastatin represented 17.8% of total expenditures for 41.9% of
the DDD volume.

Figure 5: Cost per year and statin type — Total expenditures (in millions €)

Total expenditures (millions €)
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Table 7: Cost per year and statin type — Total expenditures (in millions €)

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009
simvastatin 34.0 41.5 41.1 382 44.0 48.5 45.6 59.1 62.5 55.7 61.4 42.8 45.6
pravastatin 11.2 16.4 18.1 234 294 36.9 41.6 43.0 29.7 20.0 19.3 19.2 17.8
fluvastatin o 44 39 30 23 26 58 6.0 55 5.0 48 48 40
atorvastatin 9.5 46.5 60.5 71.7 82.3 91.7 99.3 98.5 97.3 103.3 116.6 122.1
cerisvastatin 0.005 5.8 8.0 0.0005 | 0.0001
rosuvastatin 0.03 1.3 19.6 28.0 38.3 534 66.1
Total 46.26 | 71.80 109.53 130.95 155.38 170.35 184.65 | 218.61 215.74 | 206.00 | 227.11 236.75 | 255.6
Source: INAMI/RIZIV 1997 - 2009
Figure 6 gives the average expenditure paid by DDD (third party payer + co-payment).
Rosuvastatin is the only statin which price per DDD never changed, staying around 0.8
€/DDD. The expenditure per DDD for other statins decreased over time. In the case
of simvastatin, it culminated around 2.6€/DDD in 1997 but was divided by more than 8
times over ten years to 0.3€/DDD. Simvastatin shifted thus from the most expensive
position to the cheapest one since 2005. Pravastatin expenditure per DDD was divided
by almost five to 0.5€/DDD over the same period and atorvastatin decreased from 1.8
to 1.3 €/DDD, hence becoming the statin with the highest expenditure per DDD since
2005.
Figure 6: Mean (total) expenditures per DDD in € (Total expenditure / total
DDD)
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Table 8: Mean (total) expenditures per DDD in € (Total expenditure / total
DDD)
1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009
SIMVASTATIN 2.58 2.58 2.39 1.93 1.90 1.79 1.40 0.92 0.68 0.51 0.49 0.29 0.28
PRAVASTATIN 2.35 2.34 2.14 1.43 1.34 1.33 1.32 1.26 0.85 0.55 0.52 0.50 0.47
FLUVASTATIN 1.56 1.37 I.10 1.01 0.99 0.91 0.76 0.73 0.72 0.72 0.72 0.72 0.66
ATORVASTATIN 1.80 1.66 1.51 1.52 1.49 1.42 1.37 1.34 1.33 1.31 1.28 1.26
CERISVASTATIN 0.69 0.59 0.64 | 0.69 0.64
ROSUVASTATIN 0.80 0.81 0.83 0.82 0.82 0.81 0.81
Total 2.48 | 2.27 1.91 1.47 | 1.45 1.51 1.35 1.13 | 0.93 | 0.79 | 0.77 | 0.68 | 0.67

Source: INAMI/RIZIV 1997 - 2009

In summary for 2009, as shows in Table 9 here below, simvastatin and pravastatin
represented around 52% of the DDDs of statins for 25% of the total expenditures.
Table 10 presents a comparison per statin molecule of the main characteristics.
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Table 9: Summary data for the year 2009 (percentage of DDDs, tablets and
percentage of expenditures) by statin type

Third party Total
DDD tablets | payer Co-payment | expenditures
simvastatin 41.9% 48.2% 16.3% 26.3% 17.8%
pravastatin 9.8% 9.2% 6.5% 9.6% 7.0%
Simvastatin or
pravastatin 51.7% 57.3% 22.8% 35.9% 24.8%
Fluvastatin 1.6% 1.4% 1.5% 1.9% 1.6%
Atorvastatin 25.3% 23.1% 49.7% 36.9% 47.7%
Rosuvastatin 21.4% 18.1% 25.9% 25.3% 25.9%
Atorvastatin or
Rosuvastatin or
Fluvastatin 48.3% 42.6% 77.2% 64.1% 75.2%
Total 100.0% 100.0% 100.0% 100.0% 100.0%
Source: INAMI/RIZIV-2009
Table 10: Statin use and cost in Belgium in 2009
Users* DDD Cost (in €) per:
Molecule Brand (User) .
name (mg) | DDD Tablet Overall
(yearly)
Simvastatin | 2°°™® | 647529 30 | 028 0.26 70.4 45601 398
generics
Prareduct®,
Pravastatin Pravasine®, | 121 274 30 0.47 0.54 146.7 17 787 628
generics
Fluvastatin Lescol® 17 457 60 0.66 0.80 231.8 4 046 880
Atorvastatin | Lipitor® 293 325 20 1.26 1.47 416.3 122 107 090
Rosuvastatin | Crestor® 239 289 10 0.81 1.0l 276.1 66 064 862
TOTAL | 318 874 255 607 858
*: individuals purchasing more than | statin molecule over the year = 5%  DDD: Defined Daily
Dose
2.2.1.3 Trends in tablet strengths

Tablets strengths by statin type and year are presented in Figure 7. For simvastatin,
around 60%-70% of packagings were for simvastatin 20mg (and the trend was stable
over the years, except the increase in 2004 of simvastatin 40 mg). For atorvastatin, an
increasing trend towards more strengthful tablets was observed: atorvastatin 40 mg or
80 mg represented less than 3% of prescriptions in 2002, but 8% in 2007. For
rosuvastatin, 80% of prescriptions are for 10mg. For pravastatin, more than 70% of
prescriptions are for the 40 mg tablet.
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Figure 7: Tablets strengths prescribed during 2002-2007 (%)
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2.2.1.4 Discussion

The number of statin users has sharply increased over the recent years, and in 2009
more than 1.300.000 persons purchased at least one packaging of statins. This evolution
was uneven among statins. While the utilization of fluvastatin, pravastatin and
atorvastatin remained fairly constant during the period, the utilization of simvastatin
dramatically increased from 2004 onwards, a likely reflection of the change in
reimbursement rules which occurred that year. Noteworthy, the newest molecule,
rosuvastatin, also presented a tremendous increase since its marketing in 2003, and
already constituted 21% of DDDs purchased in 2009. We will analyse in the further
sections of the report if that increase in rosuvastatin utilization can be explained by
specific clinical profiles.

The total number of atorvastatin DDDs increased more rapidly than the number of
users. This could be due to a better adherence to treatment and/or the utilization of
higher dose of statins. Our analysis showed that the latter was true, with a trend
towards a more intensive therapy.

The price per simvastatin DDD has also decreased greatly between 1997 and 2009,
resulting in a quite stabile volume of expenses for that molecule despite the rising
number of users. The main explanation of this price evolution has been the availability of
generic molecules and the negotiations between manufacturers and the ministry of
public health. However, the additional step downward observed in 2008 is most likely
related to the “Kiwi light” initiative. The price of atorvastatin also decreased but to a
lesser extent, while the retail price of rosuvastatin remained constant. As a result, in
2009, these 2 last molecules represented together 73.6% of the total expenditure for
less than half of the total statin DDDs purchased.
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Atorvastatin and rosuvastatin occupied respectively the 1* and 4" position in the top
list of highest public expenditures per drug. As the single most used drug class, statins
accounted for 7% of overall ambulatory drug expenditure in Belgium in 2009.
Noteworthy, atorvastatin will get off-patent in November 201 |, which will result very
likely in the emergence of generics and copies and in decreased cost per DDD.

Key points

Market evolution over time

For the period 1997 to 2009, the total statin DDDs delivered was multiplied
by 20 (from 18.6 millions DDDs to 383.6 millions DDDs) and the mean
expenditure per DDD dropped from 2.7€ to 0.67€.

In 2009, | 318 874 individuals purchased at least one packaging of statins.
From 2002 to 2009, the number of patients increased by 528% for
simvastatin and by 33% for atorvastatin. For rosuvastatin, the increase was
383% from 2004 to 2009.

In the recent years, the proportion of users of simvastatin/pravastatin has
remained around 60%.

In 2009, total expenditure for statins amounted to 255 607 858 euros (7% of
overall expenditure for ambulatory drug in Belgium). Simvastatin and

pravastatin represented 52% of the DDDs but 25% of the global statin
expenditure.

Impact of the 2004 Regulation change

Expectedly, the regulation change that occurred in August 2004 (see Section 2.1) might
have led to modified prescription behaviours, i.e. patients could have been preferentially
prescribed simvastatin or pravastatin. The aim of this part was thus to describe the
switch between statins when the new regulation was implemented.

All statin users recorded in the EPS were included in this analysis and results presented
in this section are extrapolated to the Belgian population (taken into account
oversampling of people 265 years old). In chapter 2.2.1, only data aggregated at the
population level were used, with no possibilities to look at switches of users from |
statin to another or to look specifically to new users. As the change in regulation
occurred in August 2004, we aimed at comparing prescription behaviours before and
after that measure, and thus we divided the overall observation period as follows:

e Period I: Ist August 2002 to 31st July 2003
e Period 2: |st August 2003 to 31Ist July 2004
e Period 3: |st August 2004 to 31st July 2005
e Period 4: |st August 2005 to 31st July 2006
e Period 5: |st August 2006 to 31st July 2007

For each of these one-year period, we assessed the number of users and of statin
switchers, in absolute and relative terms, per major statin type (as defined in Table 2).
Noteworthy, preliminary analyses showed that the proportion of patients using more
than one statin within a period was less than 5% (see appendix) and therefore using
major statin type was unlikely to distort the results. To assess how the new 2004
regulation might have resulted in statin switches, we focused on the change in statins, if
any, between the period preceding and following the new regulation, i.e. between
Aug2003-Aug2004 and Aug2004-Aug2005. The analysis included patients with at least
one statin packaging delivery in each of the periods, i.e. new users in the period
Aug2004-Aug2005 were excluded from the analyses as the occurrence of a statin switch
made no sense in such case.
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2.2.2.1 Statin switches around August 2004

Overall, there were around 89% of patients who haven’t changed of statin type between
Aug2003-Aug2004 and Aug2004-Aug2005 (Table I1). The percentage of patients
switching to another statin than the one they used before August 2004 was higher for
the group of patients using fluvastatin (25%) or pravastatin (17%). Only 9% and 6% of
atorvastatin and rosuvastatin users, respectively, switched to simvastatin or pravastatin
(Table 12). Conversely, 36% (11 960/32 900) of rosuvastatin users in the period August
2004-August 2005 used another statins prior to Aug2004; this percentage amounted to
16% (27 400/166 360) for simvastatin (Table 12).
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Table | I: Number and Percentage of Patients by Major Statin Type: switch patterns around August 2004

Statin type

Aug2004-Aug2005

Aug2003-Aug2004
Weighted Frequency
Row percent

Any
change

Atorvastatin
N =183780
(39%)

Fluvastatin
N =16100 (3%)

Pravastatin
N = 69080 (15%)

Rosuvastatin
N = 32900 (7%)

Simvastatin
N =166360
(36%)

Atorvastatin
N =201 280
(43%)

22920

178360

320

2180

4200

16220

1%

89%

0%

1%

2%

8%

Fluvastatin
N =20 240
(4%)

5080

520

15160

500

1440

2620

25%

3%

75%

2%

7%

13%

Pravastatin
N =77 800
(17%)

13280

2160

220

64520

3440

7460

17%

3%

0%

83%

4%

10%

Rosuvastatin
N =22 900
(5%)

1960

500

60

300

20940

1100

9%

2%

0%

1%

91%

5%

Simvastatin
N =146 000
(B1%)

7040

2240

340

1580

2880

138960

5%

2%

0%

1%

2%

95%

Source: Extrapolated from EPS
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Table 12: Frequency and Percentage of Patients by major statin type used

during Aug2004-Aug2005 by previous period
Aug2004-Aug2005 | preyious period treatment
Same statin used in Different statin type used
Aug2003-Aug2004 in Aug2003-Aug2004
Atorvastatin 178360 5420
N=183780
97% 3%
Rosuvastatin 20940 11960
N=32900
64% 36%
Fluvastatin 15160 940
N=16100
94% 6%
Pravastatin 64520 4560
N=69080
93% 7%
Simvastatin 138960 27400
N=166360
84% 16%

Source: Extrapolated from EPS

New users around August 2004

Figure 8 and Figure 9 show the estimated number and percentage, respectively, of new
users by major statin type and by period. The numbers of new users of simvastatin and
pravastatin greatly increased in the period Aug2004-Aug2005. The new simvastatin
users were 45% and 60% of overall new users, in Aug2003-Aug2004 and Aug2004-
Aug2005, respectively. For the other statins, the absolute number of new users
remained stable, with a slow down for atorvastatin (from 59 320 new users in Aug2004-
Aug2005 to 35 360 new users in Aug2005-Aug2006, and a relative change from 25% to
17%).

Figure 8: Number of New Users by Major Statin Type and Period

400000
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250000
200000
100000
50000 e =
N\ N\ * NN\
. DN N NN NN
AUG2003-AUG2004 AUG2004-AUG2005 AUG2005-AUG2006 AUG2006-AUG2007
mSimvastatin 85500 208640 129140 138780
Pravastatin 24240 39740 23940 26520
EFluvastatin 8480 7220 2720 3180
CRosuvastatin 23020 30300 30260 38780
BAtorvastatin 47540 59320 35360 43840

Source: Extrapolated from EPS
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2.2.2.3

Figure 9: Percentage of New Users by Major Statin Type and Period
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AUG2003-AUG2004 AUG2004-AUG2005 AUG2005-AUG2006 AUG2006-AUG2007
mSimvastatin 45% 60% 58% 55%
Pravastatin 13% 12% 11% 11%
mFluvastatin 4% 2% 1% 1%
ORosuvastatin 12% 9% 14% 15%
RAtorvastatin 25% 17% 16% 17%

Source: Extrapolated from EPS

The limited number of switches observed directly after the regulation change might be
due to a time lag between policy change and clinical practice, i.e. the switches might
have occurred later on. To check that hypothesis, we present in Figure 10 the number
of yearly switchers per statin up to August 2007 (data displayed in appendix) Clearly,
the number of switchers remained quite stable over the years. For simvastatin, the
numbers of new users peaked in Aug 2004-Aug 2005, and then slowed down, although
keeping the most important share of new users year after year.

Discussion

Changing reimbursement rule in August 2004 generated a drastic increase in the
number of new users of simavastatin and, to a lesser extent, of pravastatin, the 2 statins
which had been transferred into the Chapter | of regulations and could be thus
prescribed without control by the INAMI/RIZIV and/or the sickness funds. Whether this
important inflow of users is the reflection of previously unmet needs in CVD prevention
or whether it expresses an adaptation of prescription behaviours to a new regulatory
environment is a question that cannot be solved in the frame of this report, given the
fact that individual clinical data (e.g. concentration of LDL-C and presence of risk factors
of CVD) were not available for analysis.

In opposition, the new regulation had a moderate effect on switching patients from one
molecule to another. Eighty-nine percents and 91% of users of atorvastatin and
rosuvastatin, respectively, kept on using the same molecule in spite of the low price and
facilitated access of simvastatin/pravastatin. Even more strikingly, a proportion of users
switched towards rosuvastatin at the same time: 36% of rosuvastatin users in the period
Aug 2004-Aug 2005 used another molecule in the previous year (in absolute numbers
this represents 11960 switchers; in comparison, 27400 users switched towards
simvastatin). This is a counter-intuitive finding as rosuvastatin was a new molecule which
clinical efficacy had been much less studied (the first assessment on clinical outcomes
was published in 2008) and which was more expensive than other statins. This may
reflect the shift of rosuvastatin from chapter IV to chapter Il, which also resulted in
easier access (from control a priori to control a posteriori). This may also reflect the
successful marketing of a new pharmacologic brand.
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Figure 10: Absolute Number of Patients by Major Statin Type, Status and
Period
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Key points

Impact of the 2004 regulation change

Less than | patient out of 10 switched from atorvastatin to simvastatin or
pravastatin in the 12 months period after implementation of the new
regulation change (aug 2004-aug 2005).

36% (11 960/32 900) of rosuvastatin users in the period Aug 2004-Aug 2005
were using another molecule in the previous year.

The total number of new statins users increased by 83% compared to the
year period before the regulation change. The largest increase was observed
for simvastatin (+144%) and pravastatin (+64%). For atorvastatin and
rosuvastatin, increases were of 25% and 32%, respectively.

Among the new users of statins, the proportion of simvastatin or pravastatin
was 58% before the regulation change and 72% in the year after, mainly
influenced by simvastatin results.
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Characteristics of new statin users (2003-2006)

This section describes the characteristics of new statin users in the 2003-2006 period:
number of patients, reason for starting treatment (for primary or secondary
prevention), specialty of treatment initiator, type of treatment and compliance, duration
of statin use, factors associated with the discontinuation of treatment, and factors
associated with the use of simvastatin or pravastatin (see section 2.1).

The analyses presented in this section are entirely based on new users in ambulatory
care during the 2003-2006 period. However, for defining the specialty of the first
prescriber, we took into account the fact that some patients started secondary
prevention already in hospital. In that case, the treatment was considered to be started
by a specialist, even if the first prescription in ambulatory care (after discharge) was
made by a GP. The 2002 data were used as a selection filter to identify new users in
2003 (by excluding patients on statin therapy in the 365 previous days). All analyses are
based on claims data from Pharmanet (in the EPS), linked to RCM-MKG data to identify
hospitalizations for CVE leading to secondary prevention. All results are extrapolated
(taking into account the oversampling of 265 years old) to the Belgian population
except for the survival analyses (see below).

For assessing patient compliance, we made the assumption that every patient would
utilize daily| tablet of the strength specifically prescribed to him/her. This choice was
made because exploratory analyses showed that the number of DDDs was not a good
measure to assess compliance (results presented in appendix). Logistic regression was
used to assess which factors predict good compliance (defined as at least 80% of
medication possession ratio (MPR), see Table 2 for the definition of the MPR).

Factors influencing the probability of receiving simvastatin or pravastatin were also
analyzed with a logistic regression model.

The duration of statin use was analyzed for the new regular users of year 2003 only (to
allow for a 4 years observation period for all users) but excluding the deaths occurring
between the estimated end date of statin therapy (last purchase date + number of days
covered by the last refil) and an additional 3-months period. The treatment was
considered stopped if no other statin delivery was registered within at least a 3-months
period after the estimated end date. The duration was assessed as the time between the
first delivery of statin in 2003 and the last estimated end date of treatment. As the
number of rosuvastatin users in 2003 was marginal, those users were discarded from
the analyses of the new regular users 2003. Data were censored in December 2007 as
the data were not available afterwards. It has to be noted here that the deaths
occurring before the estimated end date of the treatment and an additional 3-months
period were not taken into account into the analyses. The Kaplan-Meier curve was used
for graphical representation of the duration of statin use. Curves were split by type of
statin used at the beginning of the prevention. A Cox proportional hazard regression
model was used to analyze the influence of some characteristics on the duration of
statin use. The test of proportionality of the hazard was tested and none of the time
dependent variables were significant at the 10% level meaning that the proportional
hazard assumption was valid. These specific analyses were based on a smaller sample
than previous analyses (ie not taking into account the oversampling of the EPS) as
analytical techniques for oversampled survival data are not (yet) available in SAS 9.1.

In all analyses, statins are considered as a group, therefore, switches between statins
were considered as continuing therapy.

In all regression models mentioned above, the following characteristics were taken into
account:

e Age category (<50, 50-59, 60-69, 70-79, 80 and +)
e Sex

e Patient is diabetic (use of anti-diabetic drugs in the year preceding the use of
statin)

e Type of prevention (primary, secondary)
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Statin molecule (the first one prescribed)
e Specialty of first prescriber (GP or specialist)
e Patient entitled to increased reimbursement (yes, no)

e Invalidity or handicap status (yes, no)

Number of patients included in analyses, and extrapolations to Belgium

A total of 34 281 new statin users were identified in the EPS during the period 2003-
2006. Extrapolated to the Belgian population, this corresponds to a total of 906 320
new users. All the following analyses are based on this extrapolation.

Table 13: Number of new statin users during period 2003-2006
(in sample and extrapolated to Belgium)

Year of first use All
2003 2004 2005 2006
N new users in sample 4394 10420 10915 8552 34281
N new users (extrapolated to 116460 272480 288520 228860 906320
Belgium)
2.2.3.2 Start of statin treatment

The large majority of new users start statin treatment for primary prevention (91.7%
over the 2003-2006 period). In 2006, nearly 70% of new users received
simvastatin/pravastatin as a first treatment option, a proportion quite constant since
2004. Four out of 5 treatments were initiated by GPs.

Table 14: Start of Statin Treatment- New Statin Users

Year of first use All

2003 2004 2005 2006
N new users (extrapolated to Belgium) 116460 | 272480 | 288520 | 228860 | 906320
Type of cardio prevention:
Primary % | 89.32 91.51 92.62 91.94 91.69
Secondary % | 10.68 8.49 7.38 8.06 8.3l
Start Treatment with
CI0AAO0I Simvastatin % | 38.43 55.32 56.08 58.64 54.23
CI10AAO03 Pravastatin % | 18.12 11.20 12.20 10.77 12.30
CI10AA04 Fluvastatin % 9.70 2.68 1.93 1.05 293
CI0AAO05 Atorvastatin % | 33.56 19.25 19.19 15.83 20.20
CI10AA07 Rosuvastatin % 0.19 I1.55 10.61 13.72 10.34
Prescriber Specialty (1** prescription)
GP % | 84.10 84.16 83.21 80.81 83.00
Specialists* % | 15.90 15.84 16.79 19.19 17.00

*Also include treatments initiated during hospitalisation for a cardiovascular event

2.2.3.3

Source: Extrapolated from EPS

Compliance of patients and factors influencing compliance

Table |5 presents measures on statin compliance, based on the medication possession
ratio (MPR). Overall, the percentage of regular statin users was 58.8%. The occasional
users (see definition in Table 2) were either patients who received only one statin
prescription (overall 18.3%) or patients who had a MPR below 80% (22.8%). The mean
MPR was 94% among users when those purchasing only one packaging were discarded.
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Table 15: Measures of statin compliance based on the Medication possession

ratio
Start Treatment with
Simva. | Prava. | Fluva. | Atorva. | Rosuva | AJ|

N new users (extrapolated to Belgium) 491500 | 111460 | 26560 | 183100 | 93700 | 906320
Categorisation of patients based on the
MPR
MPR is not defined %
(only | prescription) 18.66 19.85 19.20 16.10 19.06 18.34
MPR is below 80% % 23.08 21.23 | 21.6l 24.12 21.37 22.84
Regular user, MPR >= 80% % 58.26 5893 | 59.19 59.78 59.57 58.81
Medication possession ratio * Mean 0.93 0.93 0.93 0.92 0.93 0.93

Std 0.26 0.25 0.24 0.24 0.23 0.25

Median 0.94 0.94 0.95 0.93 0.94 0.94

*Only computed for patients with more than | prescription

Source:extrapolated results from EPS.

Table 16 presents results from logistic regression to assess factors associated with a
regular statin treatment (defined as MPR above 80%). The factors most strongly
associated to a regular use are: being older than 50 years, being diabetic, using statin for

secondary prevention, and receiving first prescription by a specialist.

Table 16: Factors predicting regular use of statin treatment (results from
multivariate logistic regression)

N Total %
patients regular
Variable Level extrapolated |users OR* (95% CI) p-value
Age category < 50 years 118640 47.0 1.00 <=0.001
50-59 years | 205960 58.3 1.56 (1.42-1.71)
60-69 years | 276800 62.3 1.85 (1.70-2.01)
70-79 years | 229420 60.7 1.68 (1.54-1.82)
80 years + 75500 59.9 1.63 (1.47-1.80)
Gender Male 446260 60.0 1.00 <=0.001
Female 460060 57.6 0.92 (0.87-0.96)
Use of anti-diabetic | No 754340 57.2 1.00 <=0.001
drugs in the previous | Yes 151980 66.7 1.43 (1.34-1.53)
year
Type of prevention | Primary 831000 57.3 1.00 <=0.001
Secondary 75320 75.1 2.06 (1.86-2.27)
Yeart start 2003 116460 61.2 1.00 <=0.001
2004 272480 63.3 1.09 (1.01-1.18)
2005 288520 57.1 0.86 (0.79-0.93)
2006 228860 54.5 0.76 (0.70-0.83)
First prescriber - GP 752280 57.4 1.00 <=0.001
specialty
2-Specialists | 154040 65.6 I.15 (1.07-1.23)
First molecule Simvastatin 491500 58.3 1.00 0.002
Pravastatin 111460 589 1.08 (1.01-1.16)
Fluvastatin 26560 59.2 1.06 (0.92-1.22)
Atorvastatin | 183100 59.8 1.07 (1.01-1.14)
Rosuvastatin | 93700 59.6 I.16 (1.07-1.26)
Entitled to increased |No 692040 58.2 1.00 0.19
reimbursement
Yes 214280 60.9 1.04 (0.98-1.10)
Invalidity or handicap | No 844880 58.8 1.00 0.692
Yes 61440 588 1.02 (0.92-1.14)

Odds ratio (OR) from multivariate model
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Primary and secondary prevention

We analysed the characteristics on new statin users, based on the fact that they started
statin therapy for primary prevention (91.7% of the patients during the period 2003-
2006) or secondary prevention (8.3% of patients) (Table 17).

Patients starting statin therapy for secondary prevention were 3 years older on average
than those starting therapy for primary prevention (66 years old versus 63 years old).
They were also treated differently: they received more DDDs (median DDDs during
one year: 397 vs 296), and were more compliant with treatment (75% regular users vs
57%). Treatment for secondary prevention was started in ambulatory care by a GP in
34.5% of the cases, versus 87% for primary prevention. Simvastatin/pravastatin
represented 78.5% of new treatments in secondary prevention, but only 65.4% of new
treatments in primary prevention.
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Table 17: Characteristics of new statin users, by type of prevention and year of start of treatment

Type of cardio prevention
Primary Secondary Type of cardio
Year of first use Year of first use prevention
2003 2004 2005 2006 | 2003 | 2004 | 2005 | 2006 | Primary | Secondary All

N new users

(extrapolated to Belgium) 104020 | 249340 | 267220 | 210420 | 12440 | 23140 | 21300 | 18440 | 831000 75320 906320
Age Mean 6247 | 6385 | 6345 | 6278 | 6481 | 6594 | 6634 | 67.12 63.28 66.16 63.52
Std 11.69 | 12.00 | 1198 | 1233 | 11.27 | 1128 | 12.05 | 12.36 12.05 11.79 12.05
Median | 6500 | 65.00 | 6500 | 64.00 | 66.00 | 67.00 | 68.00 | 69.00 65.00 67.00 65.00
Use of anti-diabetic
drugs
No % 86.16 | 81.81 | 8443 | 8234 | 8344 | 81.16 | 82.82 | 81.67 83.33 82.13 83.23
yes % 13.84 | 18.19 | 1557 | 17.66 | 1656 | 1884 | 17.18 | 18.33 16.67 17.87 16.77
Start Treatment with
Simvastatin % 3397 | 5371 | 5496 | 5744 | 7572 | 72.69 | 70.14 | 7234 52.58 72.38 54.23
Pravastatin % 1953 | 11.62 | 1253 | 1144 | 627 | 666 | 808 | 3.04 12.86 6.11 12.30
Fluvastatin % 1036 | 2.82 2.02 .14 4.18 1.21 0.75 ) 3.08 1.27 2.93
Atorvastatin % 3592 | 19.69 | 1940 | 1576 | 13.83 | 1443 | 1653 | 16.59 20.63 15.45 20.20
Rosuvastatin % 0.21 12.16 | 11.09 | 1422 ; 501 45| 8.03 10.84 478 10.34
Prescriber Speciality
GP % 88.06 | 8835 | 8736 | 8599 | 50.96 | 3898 | 31.17 | 21.69 87.40 34.52 83.00
Specialist % 1194 | 11.65 | 12.64 | 1401 | 49.04 | 61.02 | 6883 | 783l 12.60 65.48 17.00
Total statin DDD Mean 332.39 | 318.13 | 281.49 | 269.81 | 384.91 | 418.16 | 380.07 | 398.16 | 295.90 397.00 304.30
(within the year) Std 206.60 | 203.68 | 191.64 | 188.40 | 214.79 | 244.42 | 247.95 | 28549 | 197.84 252.10 204.82
Median | 280.00 | 280.00 | 261.33 | 245.33 | 336.00 | 392.00 | 336.00 | 336.00 | 261.33 354.67 266.00
Compliance based
on MPR tablets:
MPR not defined* % 1746 | 1490 | 2034 | 2358 | 10.13 | 838 | 958 | 9.33 19.17 9.24 18.34
MPR below 80% % 2259 | 2298 | 2405 | 2384 | 1801 | 1599 | 1474 | 1475 23.49 15.67 22.84
Regular user®* % 59.95 | 62.12 | 5561 | 5258 | 71.86 | 7563 | 75.68 | 75.92 57.34 75.09 58.8|

*first prescription, ambulatory or hospital
** because only | delivery date

Source:extrapolated from EPS 2003-2006
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Duration of statin therapy

As shown in Table 18 and in Table 19, the estimated probability of still being under a
statin treatment within the first year is of 74.8%, 62.3% after 2 years, 55.1% after 3 years
and 49.5% after 48 months (4 years).

Table 18: Probability of continuing statin therapy over time

Years since treatment initiation
Statin* ly 2y 3y 4y
Atorvastatin 73.0% 59.3% 52.1% 45.6%
Fluvastatin 68.5% 51.7% 47.6% 45.6%
Pravastatin 71.4% 58.1% 50.8% 45.1%
Simvastatin 77.7% 68.3% 60.4% 54.7%
All 74.8% 62.3% 55.1% 49.5%

Includes only new users of year 2003; Source: EPS without the over-sampling
* Statin used to initiate the therapy

Figure 11 and Table |9 present the time under statin for regular new users 2003 by
statin used at the treatment start. The event, in this case, is the discontinuation of
treatment during a period of more than 3 months. The median duration times are
displayed in Table 19 only for comparison purpose. Because of the limited observation
time, these values are not representative of an actual duration time.

Figure | I: Time under statin (by type of first statin)- New regular user 2003

Probability of being under statin treatment

Kaplan-Meier Plot
With Mumber of Subjects at Risk

1.0 Event (stop the ) Total
Atorvastatin 281 489
Fluvastatin g4 1489
0.8 - Pravastatin 176 am
Simvastatin 176 G54
0.6
0.4
0.2
+ Censorad
00— 1: Atorvastatin| — — —  2: Fluvastatin — - — 3: Pravastatin —— — 4 Simwvastatin
T T T T T T T T T
0 i 12 18 24 30 36 42 48
Time to discontinuation statin {in maonths)
1 4za 415 258 314 201 brric] 256 237 224
2 144 137 105 oo b Fiz] 72 kL =]
3 =01 285 220 193 176 167 154 151 137
4] 654 587 500 65 495 41E 296 381 260

Source: EPS without the over-sampling of 65+




KCE Reports 141

Impact Policy Statin

Table 19: Summary table for the duration of statin use — New regular users

2003
Statin type |Total |Stop Censored | %Censored |Median 95% CI

statin time [Lower Upper)

Atorvastatin | 489 28I 208 42.5 40.4 323 49.6
Fluvastatin 149 84 65 43.62 328 19.4 undefined
Pravastatin 301 176 125 41.5 428 299 50.6
Simvastatin 654 313 341 52.1 543 49.9 undefined
Total 1593 | 854 739 46.4

Source: EPS without the over-sampling

Table 20: Factors predicting stop of statin use (Cox regression)*

Analysis of Maximum Likelihood Estimates

Hazard 95% Hazard Ratio | p-value
Parameter Ratio Confidence Limits
Statin type (p- Atorvastatin vs Simvastatin 1.159 0.979 1.372 0.0863
value*=0.2939) Fluvastatin vs Simvastatin 1.146 0.893 1.471 0.2857
Pravastatin vs Simvastatin 1.158 0.955 1.404 0.1368
Type of prevention Secondary vs Primary 0.801 0.640 1.003 0.0536
Prescriber Specialist vs GP 1.197 0.945 1518 0.1362
Use of anti-diabetic drugs Use vs no use 0.975 0.802 1.184 0.7966
Age (category) 50-59 years vs < 50 years 0.820 0.652 1.031 0.0893
(p-value* = 0.2884) 60-69 years vs < 50 years 0.778 0.621 0.974 0.0288
70-79 years vs < 50 years 0.833 0.656 1.058 0.1352
80 years + vs < 50 years 0.867 0.598 1.257 04512
Gender Male vs Female 0.728 0.631 0.839 <.0001
Entitled to increased Entitled vs not entitled 0.945 0.797 1.122 0.5207
reimbursement
Invalidity status Invalidity status vs No 0917 0.676 1.244 0.5773

*Result of the global test for the factor
Source: EPS without the over-sampling

Table 20 shows the global test for the covariates and the hazard ratios and their 95%
confidence limits for the different variables taken into account in the model adjusting for
the other ones. Globally, there was some evidence that the two significant factors
influencing the time to stop the statin in new regular users 2003 were the type of
prevention and gender. Patients in secondary prevention stayed longer under statin
therapy than those in primary prevention. The rate of treatment stop is 19.9% higher in
primary prevention than in secondary prevention. Men stayed longer under statin
therapy than women. The rate to stop the use of statin therapy was 27.2% higher in
women than in men.

2.2.3.6 Determinants of simvastatin/ pravastatin use
From the multivariate logistic model, it turned out that 2 factors were important
determinants of receiving simvastatin/pravastatin for a new treatment: secondary
prevention and receiving the prescription from a specialist increased the odds of
receiving simvastatin or pravastatin. Moreover, being aged 270 years and being a female
were also predisposing factors of such prescription.

t For interpretation purpose:

HR > | means that the rate of stopping the use of statin is increased by (HR-1)% in increasing the variable

under consideration by |

> lower duration of statin use when increasing the variable under

consideration.
HR < | means that the rate of stopping the use of statin is decreased by (I-HR)% in increasing the
variable under consideration by | - longer duration of statin use when increasing the variable under
consideration.
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Table 21: Determinants of simvastatin/pravastatin use in new users (logistic

regression)

Variable Level N % patients Odds Ratio (95% CI) p-value
on SIMVA from
or PRAVA | Multivariate
Model

Age category < 50 years 118640 64.1 1.00 <=0.001

50-59 years 205960 65.5 1.06 (0.96-1.17)

60-69 years 276800 64.9 1.06 (0.97-1.16)

70-79 years 229420 68.8 1.21 (1.11-1.32)

80 years + 75500 72.1 1.36 (1.22-1.51)
Gender Male 446260 65.5 1.00 <=0.001

Female 460060 67.5 1.09 (1.04-1.15)
Use of anti- No 754340 66.6 1.00 0.056
diabetic drugs Yes 151980 66.2 0.94 (0.88-1.00)
Type of Primary 831000 65.4 1.00 <=0.001
prevention Secondary 75320 78.5 1.84 (1.66-2.05)
Start statin 2003 T I 27960 43.6 1.00 <=0.001
(year/Trimester) | 2003 T2 25860 45.2 1.05 (0.87-1.26)

2003 T3 27600 65.1 2.19 (1.82-2.64)

2003 T4 35040 68.5 2.63 (2.20-3.16)

2004 T | 55580 56.2 1.58 (1.35-1.85)

2004 T2 59980 53.5 1.42 (1.21-1.66)

2004 T3 76620 74.3 3.60 (3.07-4.21)

2004 T 4 80300 76.0 4.00 (3.41-4.69)

2005 T I 108220 68.5 2.73 (2.35-3.16)

2005 T2 76520 68.8 2.75 (2.36-3.21)

2005 T3 47720 68.2 2.64 (2.23-3.12)

2005 T4 56060 67.4 2.59 (2.20-3.05)

2006 T | 58680 70.5 3.01 (2.56-3.54)

2006 T2 57180 71.0 3.04 (2.58-3.59)

2006 T 3 50280 69.7 2.84 (2.41-3.36)

2006 T 4 62720 66.7 2.50 (2.13-2.94)
First prescriber I- GP 752280 65.4 1.00 <=0.001
specialty 2-Specialists 154040 72.0 1.14 (1.06-1.22)
Entitled to No 692040 66.1 1.00 0.542
increased
reimbursement Yes 214280 68.0 1.02 (0.96-1.08)
Invalidity or No 844880 66.5 1.00 0.576
handicap Yes 61440 66.5 1.03 (0.92-1.16)

Source:extrapolated from EPS 2003-2006
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Key points

Characteristics of statin users (2003-2006)

The large majority of new users start statin treatment for primary
prevention (91.7% over the 2003-2006 period). In 2006, nearly 70% of new
patients received simvastatin or pravastatin as first treatment option. Four
over 5 treatments were initiated by GPs.

Overall, the percentage of regular statin users was 58.8%, without significant
difference among molecules. The occasional users were either patients who
received only one statin prescription (18.3%) either patients who had a
medication possession ratio(MPR) below 80% (22.8%). The mean MPR was
94% when purchasers of only | packaging were discarded.

The factors most strongly associated to a regular use were: being older than
50 years, being diabetic (66.7% vs. 57.2%), using statin for secondary
prevention (75.1% vs. 57.3%), and receiving the first statin prescription by a
specialist (65.6% vs. 57.4%).

Simvastatin/pravastatin represented 78.5% of new treatments in secondary
prevention, while they represented only 65.4% of new treatments in primary
prevention. They were also more often prescribed by specialists than by
GPs.

After 4 years, around 50% of the regular users who started statin in 2003
were still under statin treatment. Statin therapy was significantly longer in
males and in patients in secondary prevention.

Socio-economic factors (entitlement to increased reimbursement, invalidity
or handicap status) appear to have no influence neither on the compliance,
the duration of treatment, nor the initial choice of statin.
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Cardiovascular events and secondary prevention

The following section aimed at estimating the rates of statin-based secondary
prevention after a hospitalisation for a cardiovascular event (CVE), and at identifying
patients characteristics influencing this prevention.

The RCM-MKG (hospital clinical data, RCM/MKG) have been used to identify patients
hospitalized for a CVE (see list of ICD-9 codes in Table 2)". These data have been linked
to the individual claim data from the EPS. Beneficiaries of secondary prevention were
patients having received any new statin treatment in ambulatory care in the year
following the CVE'".

Contrary to the previous sections, the unit of analysis was hospitalisation, and not
patient, as some patients were hospitalized more than once for a CVE in the 2003-2006
period (19% of the patients were admitted twice and 5.2% thrice for a CVE). Probability
of a secondary prevention were presented per year of discharge (from 2003 to 2006),
per principal diagnoses and per APR-DRG.

The time to start a secondary prevention in ambulatory care was also analyzed, using
Kaplan Meier curves. A Cox proportional hazard regression model was used to analyze
the influence of some characteristics on the time to start a secondary prevention. The
test of proportionality of the hazard was tested and in case of non-proportionality,
individual plots of the hazard by factors were graphically displayed to investigate the
reason of non-proportionality and the amplitude of the difference. These specific
analyses (Cox regression model) were based on a smaller sample than previous analyses
(i.e. not taking into account the over sampling of the EPS) as analytical techniques for
oversampled survival data are not (yet) available in SAS 9.1.

Hospitalisations for a Cardiovascular event

There were 344 180 hospitalizations for a cardiovascular event during the 2003-2006
period (extrapolated from the EPS). The number of CVE hospitalization has remained
fairly constant over the years, but the percentage of hospitalisations preceded by statin
use has continually increased, from 19.1% in 2003 to 40.0% in 2006 (Table 22).

Table 22: Percentage of the hospitalizations for a cardiovascular event
preceded by statin use the year before (12 months)

Year of discharge

Extrapolated N 2003 |2004 |2005 |2006 |Total

Not on statin therapy before CVE 71100 | 66740 | 52660 |51300 |241800
(potential candidate for secondary (80.89) | (74.12) | (65.22) | (60.00) | (70.25)
prevention)

On statin therapy before CVE 16800 |23300 |28080 |34200 |102380
(excluded from following analyses) (19.11) | (25.88) | (34.78) | (40.00) | (29.75)

Total 87900 | 90040 | 80740 |85500 |344180

Source: Extrapolated from the EPS and coupled with the RCM-MKG

Rates of secondary prevention over time

Among the 241 800 hospitalizations with no documented previous statin use, 9% were
followed by a patient death (0.02% at the hospital and 8.89% in the 3 months after
discharge). A total of 220 260 stays was therefore included in further analyses. The
proportions of patients getting a secondary prevention after a CVE are presented per
category in Table 23

u Hospitalizations for artherosclerosis (code 440) were not included in the list of CVE (code not specific
enough). Nevertheless, statin use after those hospitalizations are presented in appendix for information.

v As the exact date of discharge from hospital was unavailable in the MCD, statins delivered during the
month of discharge were also considered as secondary prevention. Thus the time span was |3 months
(the month of discharge + 12 months).
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Table 23: Rates of secondary prevention after a a CVE hospitalization for

(2003-2006)
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secondary prevention |N
No Yes
N stays 120080 | 100180 | 220260
Gender
Male 51.77%| 48.23%| 140780
Female 59.39% | 40.61%| 79480
Age category
<50 years 46.12% | 53.88% 19080
50-59 years 44.44% | 55.56% | 20800
60-69 years 45.96% | 54.04%| 27140
70-79 years 55.07% | 44.93%| 30120
80 years + 74.53% | 25.47% 11840
Low income
Yes 63.39%| 36.61% 9560
No 54.11%| 45.89%| 210700
Invalidity or Handicap (40 missing)
Yes 52.86% | 47.14% 14000
No 54.62% | 45.38%| 206220
Entitlement to increased
reimbursement (40 missing)
Yes 60.35% | 39.65%| 70720
No 51.75%| 48.25%| 149500
Diabetes
Yes 51.66%| 4834%| 35620
No 55.07% | 44.93%| 184640

Source: Extrapolated from EPS 2003-2006

As shown in Table 24, the percentage of statin treatment after a hospitalization for a

CVE increased from 34.3% in 2003 to 52.4% in 2006.

Table 24: Rates of secondary prevention after a hospitalization for a CVE

Statin the year after

Year of discharge

Extrapolated N (%) 2003 2004 2005 2006 Total
N=65080 |N=60780 |N=48120 |N=46280 |N=220260

Statin for Secondary 22320 30200 23420 24240 100180

prevention (3430)  |(49.69) |(4867) |(52.38)  |(45.48)

Source: Extrapolated from the EPS and coupled with the RCM-MKG

In 21.7% of the cases, statin was started during the hospitalization (Figure 12; detailed
numbers are presented in appendix).

The 45.5 % of hospitalizations for CVE followed by a statin treatment in ambulatory
care in the year after the discharge (see Table 24) were shared as follows:

e 18% already started statin during hospitalization

e 27.5% started after hospitalization discharge
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Figure 12: Setting of start of statin (hospital or ambulatory )
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2.24.3 Rates of secondary prevention by principal diagnosis and APR-DRG (2006)

The percentage of stays leading to a statin-based secondary prevention depended upon
the principal diagnosis as presented in Table 25 (for 2006 only, results for all years are
presented in appendix). This percentage ranged from 77% after an acute myocardial
infarction (AMI) to 24% after a transient cerebral ischemia™.

Table 25: Secondary prevention by principal diagnosis of hospitalization

(year 2006)
Principal diagnosis in 3 digits Statin the year after
N extrapolated (%) No Yes Total
410 Acute myocardial infarction (AMI) 1980 6560 8540
(23.19) (76.81)
411 Other acute and sub-acute forms of ischemic heart disease 740 1300 2040
(36.27) (63.73)
413 Angina pectoris 1940 780 2720
(71.32) (28.68)
414  Other forms of chronic ischemic heart disease 7160 11220 18380
(38.96) (61.04)
4140 Coronary atherosclerosis 6440 10820 17260
(37.31) (62.69)
4141 Aneurysm and dissection of heart 20 0 20
(100.00) (0.00)
4148 Other specified forms of chronic ischemic heart 620 360 980
disease (63.27) (36.73)
4149 Chronic ischemic heart disease, unspecified 80 40 120
(66.67) (33.33)
433 Occlusion and stenosis of precerebral arteries 1680 920 2600
(64.62) (35.38)
434 Occlusion of cerebral arteries 4960 2320 7280
(68.13) (31.87)
435 Transient cerebral ischemia 3580 I 140 4720
(75.85) (24.15)
Total 22040 24240 46280
(47.62) (52.38)
Source: Extrapolated from the EPS and coupled with the RCM-MKG
w In the pre-assessment phase of this study, a larger selection of stays was done (including hospitalization

for a cardiovascular reason, but not necessarily leading to an event). The results on this broader selection
are presented in appendix.
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The proportion of secondary prevention was not homogeneous across the different age
strata.

Table 26 presents the percentage of secondary prevention by age stratum for the
hospitalizations with two specific principal diagnosis: AMI (410) or one of the (pre)-
cerebral occlusion diagnosis (ICD-9: 433, 434 or 435). In both cases, the percentage
dropped when the age increased beyond 50 years.

Table 26: Secondary prevention for 2 principal diagnosis (2006)

Acute myocardial infarction (Pre)-cerebral occlusion & transient
(AMI) ischemia
Age range Secondary prevention Secondary prevention
N extrapolated (%) N extrapolated (%)
N extrapolated No Yes Total No Yes Total
(%)
before 50 years 360 800 1160 800 280 1080
(31.03) | (68.97) (74.07) (25.93)
50-59 years 80 1840 1920 640 880 1520
(4.17) | (95.83) (42.11) (57.89)
60-69 years 340 1420 1760 1440 880 2320
(19.32) | (80.68) (62.07) (37.93)
70-79 years 540 1500 2040 2780 1380 4160
(26.47) | (73.53) (66.83) (33.17)
80 and more- 660 1000 1660 4560 960 5520
(39.76) | (60.24) (82.61) (17.39)
Total 1980 6560 8540 10220 4380 14600
(23.19) | (76.81) (70.00) (30.00)
Table 27 presents the split of hospitalization per APR-DRG. The pathology groups
including acute myocardial infarctions, cardiovascular procedures (percutaneous or
valves) or coronary by-passes showed the highest percentage of secondary prevention.
Table 27: Secondary prevention by APR-DRG of hospitalization (2006)
APR-DRG version 15/ MDC - p or m (surgery or medical) Statin the year after
N EXTRAPOLATED
(%) NO YES Total
004-Tracheostomy except for face, mouth & neck diagnoses / p3 - p 40 60 100
’ (40.00) (60.00)
024-Extracranial vascular procedures / | - p (I7I |2(7)9) ?;802 1 560
025-Nervous system proc. for peripheral nerve disorders/ | - p 0 20 20
(0.00) (100.00)
026-Nervous system proc for cranial nerves & other nervous system 120 20 140
disorder/ | - p (85.71) (14.29)
045-Cerebrovascular accident with infarction / | - m ?:5023) (236227) 7500
046-Nonspecific cerebrovascular accident & precerebral occlusion w/o | 460 160 620
infarct / | - m (74.19) (25.81)
047-Transient ischemia/ | - M :(3;56(8)8) (IZI‘?(I)Z) 4560
|61-Cardiac defibrillator implant / 5 - P ?0‘00) (2|000.00) 20
| 62-Cardiac valve procedures with cardiac catheterization/ 5 - p ?205‘00) (I725000) 160
| 63-Cardiac valve procedures w/o cardiac catheterization /5 - p ?303.33) (86(;)6.67) 120
| 65-Coronary bypass w/o malfunctioning coronary bypass with cardiac |400 940 1340
catheterization / 5 - p (29.85) (70.15)
| 66-Coronary bypass w/o malfunctioning coronary bypass w/o cardiac | 620 760 1380




38 Impact Policy Statin

KCE Reports 141

APR-DRG version 15/ MDC - p or m (surgery or medical)

Statin the year after

N EXTRAPOLATED
(%) NO YES Total
catheterization / 5 - p (44.93) (55.07)

. . 0 100 100
| 68-Major thoracic vascular procedures /5 - P (0.00) (100.00)
| 70-Permanent cardiac pacemaker implant with AMI, heart failure or 20 0 20
shock /5 - p (100.00) (0.00)
| 73-Other vascular procedures / 5 - p (2225) 390??75) 320
| 74-Percutaneous cardiovascular procedures w AMI /5 - p (5|25095) (287:(())5) 3260
I 75-Percutaneous cardiovascular procedures w/o AMI /5 - p (235(7)7) (57| |0(2)3) 7160
|77-Cardiac pacemaker & defibrillator revision except device 0 20 20
replacement /5 - p (0.00) (100.00)

. . . 1020 2780 3800
190-Circulatory disorders with AMI /5 - m (26.84) (73.16)
I91-Cardiac catheterization with circulatory disorder excl. ischemic 80 120 200
heart disease / 5 - m (40.00) (60.00)

: N : . . 4460 4060 8520
192-Cardiac catheterization for ischemic heart disease / 5 - m (52.35) (47.65)
: 840 1160 2000
[98-Atherosclerosis / 5 - m (42.00) (58.00)
. . 1460 1220 2680
202-Angina pectoris / 5 - m (54.48) (45.52)
. . 180 280 460
207-Other circulatory system diagnoses / 5 - m (39.13) (60.87)

. . : . 140 40 180
950-Extensive procedure unrelated to principal diagnosis / 0 - p (77.78) (22.22)
951-Prostatic procedure unrelated to principal diagnosis / 0 - 20 0 20

P principal ciag P (100.00) (0.00)
. . . . 20 0 20
952-Nonextensive procedure unrelated to principal diagnosis / 0 - p (100.00) (0.00)
TOTAL 22040 24240 46280
(47.62) (52.38)

Source: Extrapolated from the EPS and coupled with the RCM-MKG

For the percutaneous cardiovascular procedures (with and without AMI), the
percentage of secondary prevention is presented in Table 28. In the case of an absence

of AMI, the percentage was the highest in the oldest stratum (80 years and more).
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Table 28: Secondary prevention after percutaneous cardiovascular
procedures, per age range (2006)

174-PERCUTANEOUS CARDIOVASCULAR PROCEDURES with AMI

Age Statin the year after discharge

N extrapolated (%) |No Yes Total

before 50 years 200 440 640
(31.25) | (68.75)

50-59 years 80 680 760
(10.53) |(89.47)

60-69 years 100 740 840
(11.90) |(88.10)

70-79 years 120 520 640
(18.75) | (81.25)

80 and more- 20 360 380
(5.26) |(94.74)

Total 520 2740 | 3260
(15.95) | (84.05)

175-PERCUTANEOUS CARDIOVASC

ULAR PROCEDURES without AMI

before 50 years 120 600 720
(16.67) |(83.33)

50-59 years 360 960 1320
(27.27) | (72.73)

60-69 years 540 1540 |2080
(25.96) | (74.04)

70-79 years 400 1360 1760
(22.73) ((77.27)

80 and more- 640 640 1280
(50.00) |(50.00)

Total 2060 |5100 (7160
(28.77) | (71.23)

AMI: Acute Myocardial Infarction

Time to start secondary prevention

Figure 13 shows the survival function of the number of months between discharge and
first statin use in ambulatory care, by year of discharge. It clearly shows that the time
before receiving a statin decreased with the year of discharge.

In 17.3% of the hospitalizations, the statin treatment began during the month of
discharge. In a third of the cases, the treatment began in the 3 months after the month

of discharge.
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Figure 13: Time to statin use as secondary prevention — Patients hospitalized
for CVE and without statin in the preceding year
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2245 Factors influencing the start of a secondary prevention
Results from multivariate Cox model (Table 29) show that the following factors
positively influenced the chance to receive statin therapy after a CVE hospitalization:
year of discharge (in 2006 more than in 2003), being a female, being in the age range 50-
69 years, diabetes.
The rate of starting a statin therapy after a CVE hospitalization was 84% higher in 2004
compared to 2003, and 127% higher in 2006 compared to 2003.
Table 29: Factors associated to a secondary prevention by statin after an
hospitalization for CVE ( Hazard ratio and 95% Confidence limits)
Parameter Hazard |95% Hazard Ratio
Ratio Confidence Limits | p-value
Year of discharge of 2004 vs 2003 1.844 1.650 2.062 <.0001
hospital (p-value = <.0001)* [ 2005 vs 2003 2.119 1.886 2.38I <.0001
2006 vs 2003 2.267 2017 |2.548 <.0001
Diabetes treated (Yes vs No) 111 1.000 1.234 0.0491
in the year before
Age category (p-value = 50-59 years vs 1.021 0.879 1.186 0.7839
<.0001)* <50years
60-69 years vs 0.992 0.858 1.147 09168
<50years
70-79 years vs 0.754 0.653 0.872 0.0001
<50years
80 years + vs <50years |0.374 0315 0.444 <.0001
Gender Male vs Female 0.903 0.829 0.983 0.0182
Entitled to increased Yes vs No 0.980 0.894 1.074 0.6668
reimbursement:
Invalidity or Handicap: Yes vs No 0814 0.687 0.965 0.0175

*Results from the global test.
Source: EPS without the over-sampling
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2.2.4.6

Discussion

In 2006, grossly half of the hospitalizations for CVE triggered the start of a secondary
prevention with statins. Although this represents an improvement in comparison to
2003, the numbers remained strikingly low. However, looking at the main diagnosis
which triggered the hospitalization provided a more accurate picture of the current
practice. Secondary prevention is much higher in the case of an acute myocardial
infarction. Still, nearly 25% of hospitalizations for an AMI and 70% of hospitalizations for
a cerebrovascular event were not followed by a statin-based secondary prevention. One
important determinant of not getting secondary prevention was age. In the age range
50-59 years, the rate of secondary prevention after an hospitalization for AMI was
95.8%, and 57.9% for a cerebrovascular event in 2006.

This analysis is based on data limited to 2006, and it might be that the clinical practice
has evolved since then. Unfortunately, the clinical data up to 2009 are not available
because of the time lag between routine data collection and archiving.

Key points

Secondary prevention after a CVE hospitalization (2003-2006)

The percentage of patients receiving a statin therapy before the
hospitalization increased from 19% (2003) to 40% (2006). On the same
period, overall secondary prevention rates (defined as statin use in
ambulatory care within | year after CVE) increased from 34% to 52%.

The rate of secondary prevention was specific to the type of CVE. In 2006, it
was 76.8% for acute myocardial infarction, but much lower for ischemic
cerebrovascular events. It was also related to patient age, with a significant
decrease after 69 year.
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COMPARATIVE APPRAISAL OF STATINS
COMPARISON OF CLINICAL EFFICACY

As the number of patients in need for statin therapy continues to increase and as the
retail prices of different molecules vary greatly, assessing the relative clinical efficacy and
safety of the various statin molecules is important to inform decision makers.

In this chapter, we aimed at reviewing head-to-head trials comparing the clinical
outcomes of less costly statins (ie. simvastatin or pravastatin) to more costly molecules
(i.e. atorvastatin or rosuvastatin)*. For the purpose of evidence retrieval we included in
the group of less costly statins fluvastatin and lovastatin, although the price per DDD is
in-between for the former and the latter is not available in Belgium.

3.1.1 Methods
A systematic literature review was carried out. The electronic databases Medline,
Embase, Database of Abstracts of Reviews of Effects (DARE) and the Cochrane Central
Registery of Controlled Trials were searched with the following strategy:
I. simvastatin OR pravastatin OR fluvastatin OR lovastatin’
2. atorvastatin OR rosuvastatin
3.1 AND 2
4. randomized controlled trial[ptyp]
5.3 AND 4
The search was conducted in January 2010. Inclusion and exclusion criteria were
defined a priori (Table 30). Data were extracted and imported in RevMan 5.0 for meta-
analysis and forest-plots. Statistical heterogeneity among studies was assessed with the
Q statistics. In case of significant heterogeneity, a random effect model was applied.
Potential publication bias was explored visually with a funnel plot. To limit
heterogeneity, we restricted the meta-analysis to clinical indicators reported in all the
included studies and which definition was unambiguous, ie. all causes mortality,
myocardial infarction and stroke.
Table 30: Inclusion and exclusion criteria
Inclusion criteria -Direct comparison of efficacy/safety of simvastatin and/or pravastatin and/or
lovastatin with atorvastatin and/or rosuvastatin;
-Reporting on specific/general mortality, on occurrence of cardiovascular events
(myocardial infarction, stroke) or on occurrence of serious adverse events;
-During a follow-up of at least 6 months;
-Published in English, French, Dutch, or Spanish;
Exclusion criteria - Reporting on outcomes other than cardiovascular ones: atrial/ventricular
fibrillation '®; dementia '’; sepsis %
- Reporting only on serum lipid changes or other surrogates;
- Reporting on genetic variants modifying statin effects.

In 2009, | DDD of rosuvastatin, atorvastatin, fluvastatin and pravastatin costed 286%, 441%, 239% the
price of | DDD of simvastatin.

Lovastatin is not available in Belgium. However, simvastatin and pravastatin are chemical modifications of
lovastatin and as a result do not differ much in structure from lovastatin.

to date the potential effect of statins on these pathologies mainly originate from observational studies
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3.1.2

Results

Our search identified 240 citations (239 references from electronic databases + |
reference retrieved by scrutinizing bibliography of previous reviews). The review of
titles and abstracts showed that a significant proportion of these citations referred to
other topics than the prevention of cardio-vascular events and survival improvement, or
focused on measuring surrogates such as LDL-C concentration, CRP level or carotid
intima thickness (Figure 14). Sixteen potentially relevant papers were retrieved in full. It
appeared that || of those publications were sub-studies derived from primary RCTs.
Therefore, 5 RCTs were eventually included in the review.

Table | summarizes the main characteristics of the 5 trials included. Most of the trials
included participants with chronic coronary syndrome, with the exception of the
PROVE IT-TIMI 22 ?', and the majority of participants were male patients. The mean age
of patients ranged from 56 years in the REVERSAL study * to 72 years in the SAGE
study Z. Atorvastatin 80 mg was used in each study, and compared to pravastatin 40 mg
in 3 trials. The follow-up duration was quite short (less than 2 years), except in the
IDEAL study *.

All-cause mortality was not significantly different between the atorvastatin group and
the comparator groups (RR=0.92; 95%CI:0.81,1.04; p=0.18). However, there was quite
heterogeneity among studies, with an important reduction of all-cause mortality in the
SAGE study, and a marginally non-significant mortality reduction in the PROVE IT-TIMI
22, while atorvastatin 80mg was not more effective than simvastatin 20mg in the IDEAL
study, the study with the highest weight in the meta-analysis. The risk of myocardial
infarction was overall decreased by 16% (RR: 0.84; 95%Cl: 0.73, 0.96; p=0.01), while the
risk of stroke did not significantly differ between atorvastatin and comparators (Figure
16 & Figure 17). The funnel plot (Figure 18) showed no evidence of publication bias, but
evidenced once again the ectopy of the SAGE study.

Figure 14: Flow chart of trials through the selection process

Records identified and
screened in electronic

databases
N=239
Excluded n=224
tics n=5
Reference retrieved from * gene. I,CS "
bibliography > > e  specific sub-groups n=3
N=| e economics n=10
e pharmacokinetic n=5
v e short follow-up n=4
Potentially relevant trials identified e other outcomes n=104
N=16 e other topics n=93
> Excluded n=11
v e  Sub-studies of a primary RCT
included n=11
Trials included in this review

N=5
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Table 31: Characteristics of included trials
REVERSAL|* PROVE IT-TIMI 22 % IDEAL* Vascular basis® SAGE
N 6542 4,1623 8,888 300 8934
Mean age (yr) 56 58 62 NR 72
Male (%) 72 78 8l 86 69
Disease Chronic coronary Post acute coronary syndromes | Chronic coronary artery Chronic coronary artery Chronic coronary artery

artery disease

disease

disease

disease

Statins (daily
dose)

Pravastatin (40 mg) vs.
atorvastatin (80 mg)

Pravastatin (40 mg) vs.
atorvastatin (80 mg)

Simvastatin (20 mg) vs.
atorvastatin (80 mg)

Lovastatin5 (5 mg) vs.
atorvastatin (80 mg)

Pravastatin (40 mg) vs.
atorvastatin (80 mg)

Follow-up 1.5 2 (mean) (1.5, 3) 48 I I

duration (yr)

Inclusion 30 to 75 years, atleast | >18 years, hospitalized for an <80 years, a history of a age <85 years, fasting total 65 to 85 years of age, a

criteria | obstruction with acute coronary syndrome definite myocardial infarction, | cholesterol of 180 to 250 documented history of CAD,
angiographic luminal (acute myocardial infarction or | who qualified for statin mg/dL, objective evidence of | baseline LDL-C levels between
diameter narrowing of unstable angina) in the therapy according to national | coronary disease, exercise- 100 mg/dL (2.6 mmol/L) and
20% or more, with an preceding 10 days, being in guidelines at the time of induced STsegment 250 mg/dL (6.5 mmol/L), and
LDL-C level between stable condition, total recruitment depression =1.0 mm, and 21 | 2| episode of myocardial
125 mg/dL (3.24 cholesterol level of <240 mg episode of reversible ST ischemia with a total duration
mmol/L) and 210 mg/dL | per deciliter depression of 21.0 mm of 23 minutes during 48-hour
(5.44 mmol/L) after a 4- during 48-hour AECG ambulatory ECG monitoring at
to 10- week washout monitoring of routine the screening visit
period. activities

Exclusion A coexisting condition with Any known contraindications | acute coronary syndrome NR

criteria survival time<2 years; already to statin therapy, previous within | month of study

receiving 80 mg/d statin or lipid-
lowering therapy with fibric acid
derivatives or niacin that could
not be discontinued before
randomization, had received
drugs that are strong inhibitors
of cytochrome P-4503A4 within
the month before
randomization or were likely to
require such treatment during

intolerance to statins in low
or high doses, liver enzyme
levels 22 times the upper
limit of normal, pregnancy or
breastfeeding, nephrotic
syndrome, uncontrolled
diabetes mellitus,
uncontrolled
hypothyroidism, plasma
triglyceride levels higher than

entry, coronary
revascularization procedure
within 6 months of study
entry, congestive heart
failure greater than NYHA
class lll, significant valvular
heart disease, cigarette
smoking within 2 months of
study entry, and a resting 12-
lead ECG that was not
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the study period, had
undergone percutaneous
coronary intervention within
the previous 6 months or
coronary-artery bypass surgery
within the previous 2 months;
were scheduled to undergo
bypass surgery in response to
the index event; had factors
that might prolong the QT
interval; had obstructive
hepatobiliary disease or other
serious hepatic disease; had an
unexplained elevation in the
creatine kinase level 2times the
upper limit of normal and that
was not related to myocardial
infarction, or a creatinine level
22.0 mg per deciliter

600 mg/dL (6.8 mmol/L),
congestive heart failure,
valvular heart disease,
gastrointestinal conditions
affecting absorption of drugs,
treatment with other drugs
that seriously affect the
pharmacokinetics of statins,
and treatment with other
lipidlowering drugs, patients
previously treated with
statins qualified if they had
not already had titration to a
dose higher than the
equivalent of 20 mg/d of
simvastatin.

interpretable

Quality

appraisal

Randomization | Yes Yes Yes NR NR

process

Imbalances at No Noé No No Yes7

baseline

Allocation Yes Unclear Open-label, blinded end Unclear Unclear

concealment point

Adherence NR NR 95% with simvastatin, 89% >95% NR
for atorvastatin

% without 23% Unclear (seems high in figurel) | <I% 9% 15%

endpoint

Differential No NR No Unknown No

LFU

Intention-to- Yes Unclear Yes Unknown Yes

treat
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Appropriate Yes Yes Yes Management of repeated Differences at baseline not
statistics measurements unclear inserted in models; multicenter

design not accounted for;
adjustment/interaction with
preexistent CAD not reported
General Number of events not reported | Could have modeled the Very low CE rate!?
comment but derived from a secondary adherence
paper %; no flow chart No interaction with age ¥

|. The study was not designed to primarily look at cardiovascular events

2. In 34 centers

3: At 349 sites in 8 countries

4: in 192 sites worldwide in 16 countries

5: Patients in the control group were proposed diet modification + low-dose lovastatin, if necessary (eventually it was in 91%), to achieve an LDL of <130 mg/dL. There were 2
intervention groups: intensive atorvastatin titrated to achieve an LDL of<80 mg/dL or a maximum dose of 80 mg/d; intensive atorvastatin + vitamins C (1000 mg/d) + vitamin E
(800 mg/d). For the meta-analysis, the 2 intervention groups have been merged.

6: except a history of peripheral arterial disease more common in the pravastatin group

7: Patients in the atorvastatin group had a higher body mass index (P=0.017) and weight ( P=0.006) and higher

levels of apolipoprotein B 100 (P=0.017) at baseline than did patients randomized to pravastatin. Medical history was

similar in both treatment groups, although significantly more patients in the pravastatin group had a history of stroke than

did those in the atorvastatin group (27 patients and |0 patients, respectively; P=0.004)
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Table 32: Outcome in the 5 selected studies

REVERSALI?? | PROVE IT- | IDEAL* Vascular basis® | SAGE =
TIMI 227
All death 11327 vs. 11327 | 69/2063 vs. 374/4449 vs. 366/4439 | 0/103 vs.1/197 18/445 vs. 6/446
50/2099
Cardiovascular death 36/2063 vs. 178/4449 vs. 175/4439 10/445 vs. 4/446
27/2099
Any MACE 554/2063 vs. 608/4449 vs. 533/4439 | 5/103 vs. 15/197 90/445 vs.
496/2099 61/446
Myocardial infarction 71327 vs. 4/327 136/2063 vs. 321/4449 vs. 267/4439 | 1/103 vs. 4/197 17/445 vs.
120/2099 18/446
Ischemic episodes 20vs. 25
(over 48 hours AECG)
Unstable angina 235/4449 vs. 196/4439 | 2/103 vs. 2/197 29/445 vs.
15/446
Stroke 1/327 vs. 1/327 17/2063 vs. 174/4449 vs. 151/4439 | 1/103 vs. I/197 3/445 vs. 1/446
20/2099
Coronary 743/4449 vs. 579/4439 | 1/103 vs. 4/197 33/445 vs.
revascularization 22/446
Safety
Serious adverse events 2108/4449 vs. NR 53/445 vs.
(other than MACE) 2064/4439 54/446
Adverse events (at 4202/4449 vs. NR 287/445 vs.
least |) 4204/4439 273/446
Myalgia 12/327 vs. 56 vs. 69 51 vs 97 12vs 14
9/327
Myopathya NR NR Il vs6 NR
Aminotransferase level | 5/327 vs. 7/327 | 23 vs 69 5vs43 Ivs 19
elevations
Adverse events leading | 22/327 vs. 33.0% vs. 186/4449 vs. 426/4439 | NR 46/445 vs.
to drug 21/327 30.4% 48/446

discontinuation

a: myalgia with creatine kinase elevation

Figure 15: All-cause mortality in 5 studies of statin comparison

Experimental Control Risk Ratio Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
IDEAL 366 4439 374 4449 80.7% 0.98[0.85, 1.13]
PROVE IT-TIMI 22 50 2099 69 2063 15.0% 0.71]0.50, 1.02] Il
REVERSAL 1 327 1 327 02% 1.00[0.06, 15.92]
SAGE 6 446 18 445 3.9% 0.33]0.13, 0.83] -
Vascular Basis Trial 1 197 0 103 0.1% 1.58[0.06, 38.34]
Total (95% ClI) 7508 7387 100.0% 0.92[0.81, 1.04] 4
Total events 424 462

. . 1 1 1 ]
Heterogeneity: Chiz=7.66, df = 4 (P = 0.10); 12= 48% '0.01 0:1 1 1'0 100'

Test for overall effect: Z=1.35 (P = 0.18)

Favours experimental

Favours control

Figure 16: Risk of myocardial infarction in 5 studies of statin comparison
Odds Ratio

Experimental

Control

Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% ClI
IDEAL 267 4439 321 4449 66.2% 0.8210.70, 0.97]
PROVE IT-TIMI 22 120 2099 136 2063 28.4% 0.86[0.67, 1.11]
REVERSAL 4 327 7 327 15% 0.571[0.16, 1.95] 1
SAGE 18 446 17 445  3.6% 1.06 [0.54, 2.08] -
Vascular Basis Trial 4 197 1 103 03% 2.11[0.23,19.16] ]
Total (95% Cl) 7508 7387 100.0%  0.84[0.73,0.96] [
Total events 413 482
itv: 2= = = *12=009 } } } {
Heterogeneity: Chiz = 1.60, df =4 (P = 0.81); 2= 0% 00l 01 1 10 100

Test for overall effect: Z =2.49 (P = 0.01)

Favours experimental

Favours control
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Figure 17: Risk of stroke in 5 studies of statin comparison

Experimental Control Odds Ratio Odds Ratio
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% ClI M-H, Fixed, 95% CI
IDEAL 151 4439 174 4449 88.3% 0.871[0.69, 1.08]
PROVE IT-TIMI 22 20 2099 17 2063 8.9% 1.16[0.60, 2.22] N
REVERSAL 1 327 1 327 05% 1.00[0.06, 16.06]
SAGE 1 446 3 445  16% 0.33[0.03, 3.20] I
Vascular Basis Trial 1 197 1 103 0.7% 0.52[0.03, 8.41]
Total (95% Cl) 7508 7387 100.0%  0.88[0.72, 1.08] 4
Total events 174 196
Heterogeneity: Chiz= 1.57, df = 4 (P = 0.81): 2= 0% l l

Test for overall effect: Z=1.19 (P = 0.23)

3.1.3

! ]
001 01 1 10 100
Favours experimental  Favours control

Figure 18: Funnel plot of the 5 trials included (all-cause mortality)
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Discussion

Using atorvastatin 80mg in patients with mainly chronic coronary disease reduced the
risk of myocardial infarction by 16% on average in comparison to pravastatin 40mg,
simvastatin 20 mg or lovastatin 5 mg, but did not affect the risk of stroke nor the all-
cause mortality risk. The absence of effect on the all-cause mortality risk in spite of the
improvement observed on myocardial infarction could be due to the high standards of
acute care in the trials but also to a lack of power given the small number of studies.

The comparison of the clinical efficacy of different statins encounters many limitations.
First the number of head-to-head trials was very limited. We retrieved only 5 trials, and
none of those included rosuvastatin. Second, head-to-head trials were primarily set to
assess the benefits of an intensive therapy versus a usual statin dose. The intervention
drug (atorvastatin) was given in much higher doses than the comparators: atorvastatin
80mg corresponds to 4 times the DDD, while pravastatin 40 mg is only 125% DDD and
simvastatin 20 mg is even less than | DDD™*.

The extent of risk reduction provided by statins appears to be directly proportional to
the degree to which the LDL-C was lowered. On the basis of 58 trials, it was estimated
that a LDL-C reduction of 0.5 mmol/L*, 1.0 mmol/L or 1.6 mmol/L resulted in 20%,
31% or 51 % reduction of ischaemic heart disease, respectively, after 2 years of
treatment 2. These findings were confirmed by more recent meta-analysis ** %%,

bb

The DDDs for every drugs can be found at http://www.whocc.no/
Immol/L=39mg/dL
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The latter reported that for every 0.65 mmol/L reduction in LDL-C, the risk of vascular
mortality was reduced by |1% (95%CI: 8%-13%), that of major vascular events by 4%
(95%Cl: 12%-16%), that of major coronary events by 16% (14%-18%), and that of stroke
by 8% (95%Cl: 6%-10%) .

Although statins have qualitatively similar effects on lipid levels, their efficacy in lowering
LDL-C varies. In their meta-analysis, Law. et al. have estimated that rosuvastatin 5
mg/day, atorvastatin 10 mg/day, lovastatin and simvastatin 40 mg/day reduced LDL
cholesterol concentration by about 35% (1.8 mmol/l), but fluvastatin and pravastatin
produced smaller reductions even at the highest doses tested (80 mg/day). Rosuvastatin
10 mg/day, atorvastatin 20 mg/day, lovastatin and simvastatin 80 mg/day reduced LDL-C
concentration by about 45% (2.1 mmol/l) and rosuvastatin 80 mg/day by about 60% (2.8
mmol/l) 2. In that meta-analysis, the absolute reductions (mmol/l) observed were greater
in people with higher pre-treatment LDL-C concentrations, while the percentage
reductions were independent of pre-treatment LDL-C concentrations.

Thus, an important limitation of the present meta-analysis was the difference in
therapeutic doses between the intervention and comparator statins. It is plausible that
at equivalent therapeutic doses, the clinical benefit would be similar. Another recent
meta-analysis synthesizing the evidence from 75 head-to-head RCTs of statins reported
that at comparable doses statins were therapeutically equivalent, i.e. yielded a similar
LDL-C reduction, with a statistically significant but clinically minor difference (<7%)
between statins ». The results of Zhou et al. also go in that direction *. The authors
performed an adjusted indirect comparison of pravastatin, simvastatin and atorvastatin
including 8 trials and reported no statistically significant difference in their effect on the
long-term cardiovascular prevention *. This is also consistent with the results of a
network meta-analysis (20 trials) reporting no benefit of atorvastatin over simvastatin,
pravastatin or lovastatin on the risk of cardiovascular disease mortality in primary

. 8
prevention

Thus we found no good quality evidence that atorvastatin provides an added value on
clinical outcomes in comparison to simvastatin, pravastatin, fluvastatin or lovastatin
when given at equivalent therapeutic doses. It has even been suggested that atorvastatin
could be inferior to other statins in patients with diabetes and the metabolic syndrome
as atorvastatin has little or no ability to increase HDL-cholesterol *'. Evidence on the
efficacy of rosuvastatin to reduce the risk of CVD events is still limited to date. Such
efficacy has been tested in 4 trials with specific patient populations (e.g. subjects with
heart failure or on regular hemodialysis), and was found significant in only one, the
JUPITER trial where rosuvastatin was given in primary prevention to individuals with a
normal cholesterol concentration but an elevated level of C-reactive protein (CRP) *2,
Moreover, the JUPITER trial has fuelled a lot of methodological controversy since its
publication *.

Worth mentioning, we didn’t review observational studies on the comparative
effectiveness of various statins ** * because of the difficulty to control for bias in such
studies. Only well-designed head-to-head RCTs could provide a definite answer to the
important question of the relative efficacy/safety of different statins. Such RCTs should
include not only patients with cardio-vascular diseases, but also patients with risk
factors of CVD, as no comparison trial of different statins in primary prevention has
been yet reported. In the absence of such evidence, there is no scientific ground today
to recommend one specific statin instead of another. Statins more potent in terms of
LDL-C reduction could be preferred in patients who have trouble reaching LDL-C goal.
However there is no data yet to support that once an LDL-C goal is reached, that one
statin would be preferred over another one. Thus for cost-effectiveness, one may
consider treating with less costly statin as first line choice if appropriate LDL-C target
can be attained *.
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COMPARISON OF SAFETY

The publicity surrounding the removal of cerivastatin from the market in 2001 due to
the increased risk of rhabdomyolysis has likely contributed to an increase in awareness
of potential safety issues with statins. Although statins are generally well tolerated, there
are well-described adverse events (AE), sometimes serious, associated with their use.
The risk of a statin-associated adverse event (mild myalgia, myopathy, elevated hepatic
transaminase and creatine kinase [CK] levels) has been reported to be increased by 40%
relative to placebo ¥. The most common adverse effect, nonserious symptoms of
myalgia®, has been reported by some 2% to |1% of patients *. Although this typically
reversible effect is troublesome for patients, it may go unreported in many patients
because of its self-limiting nature *°. Although symptoms may subside after drug
discontinuation, symptoms frequently return on rechallenge (95% of patients have a
return of symptoms when restarting therapy at the same dose, 55% when restarting at a
lower dose) *. Statin-induced myositis can progress to clinically important myositis
(CK=10 times the upper limit of normal) and to rhabdomyolysis, which is the most
serious® AE associated with statins “>* and results in | statin-related death per 6.66
million statin prescriptions in the United States **. Elevated hepatic transaminases occur
less frequently (0.5%-2.0% of patients) and there is no convincing evidence of an
associated increase risk of serious hepatitis. Hepatic failure is also extremely rare * <,

Recently, a slight increased risk of development of diabetes has been reported *.
Among |3 statin trials including 91 140 participants, statin therapy was associated with a
9% increased risk for incident diabetes (OR=1.09; 95% CI: 1.02-1.17). Concerns
regarding long term complication of statin therapy on cancer incidence have not been
confirmed so far* *. A potential association of statin use with amyotrophic lateral
sclerosis has not been confirmed to date *. Other potential unintended effects of
statins, such as a protective effect on risk of Parkinson’s disease, venous
thromboembolism, rheumatoid arthritis, osteoporotic fracture, and dementia have also
not been confirmed to date *°.

In this section, we aimed at reviewing head-to-head trials comparing the incidence of
adverse events of less costly statins (ie. simvastatin or pravastatin) to more costly
molecules (i.e. atorvastatin or rosuvastatin).

Methods

See section 3.1.1

cc
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Myopathy is defined as any muscle symptom—pain, tenderness, or weakness—accompanied by a creatine
kinase concentration greater than ten times the upper limit of normal for the particular laboratory40
(also called myositis). Rhabdomyolysis is severe myopathy involving muscle breakdown and myoglobin
release into the circulation, which can cause a brown discolouration of urine and risk of renal failure.
Rhabdomyolysis is usually diagnosed when creatine kinase concentration is greater than 40 times the
upper limit of normal, or there is evidence of end organ damage (eg, acute renal failure or worsened
renal function), or both, but differences in definition make comparisons between studies difficult. Myalgia
refers to muscle pain with no rise in creatine kinase concentration to greater than ten times the upper
limit of normal.

Severe myopathy leads to the release of muscle components such as creatine kinase into the
bloodstream, which can accumulate in the kidney and lead to renal failure, sometimes resulting in death
41

The question is whether the effect on transaminases indicates hepatotoxicity or rather some sort of
hepatic reaction to reduction of lipid levels. Other cholesterol-lowering agents, including fibrates, resins
(which are not systemically absorbed), niacin, and ezetimibe, all increase liver enzymes, which suggests
these changes could be a hepatic response to lipid lowering rather than hepatotoxicity !.
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3.2.2

3.23

Results

The information on safety issues in the trials included was scarce. There was no obvious
difference between statins, except in the IDEAL study where a doubling of the risk of
myalgia leading to treatment discontinuation was observed (Table 32).

Discussion

We encountered for direct comparison of safety among different statins the same
limitations as for efficacy (see 3.1.3), notably that published head-to-head trials
compared high doses of atorvastatin to usual doses of other statins. However, although
the risk of adverse events is dose-related *, globally no excess adverse events was
noted in the atorvastatin intervention group. The increase of side effects in the IDEAL
study might be partially due to its open-label design. Noteworthy, none of these trials
was not designed to assess such adverse events, and the corresponding outcomes were
rarely reported.

Rosuvastatin was the first statin to be marketed after the withdrawal of cerivastatin, and
there is thus considerable concern regarding its safety profile. The data presented in
2003 to the FDA included 20 controlled trials with placebo or comparator statins
(these trials were not included in our meta-analysis as no clinical outcomes were
reported). The safety profile of rosuvastatin appeared similar to those of the
comparator statins investigated *'. This was confirmed in a further review of head-to-
head trials comparing rosuvastatin with atorvastatin *>. An in-vitro study also showed
that the cytotoxicity of rosuvastatin and pravastatin, 2 hydrophilic statins, was even
lower than for lipophilic statins .

Notwithstanding, the appraisal of comparative safety can also be achieved by other
means: indirect comparisons of RCTs and pharmacoepidemiology studies.

Indirect comparisons

Two previous meta-analyses achieved an indirect general comparison of statins ®*, but
only one reported on AEs . However, the latter did not apply a mixed-treatment
comparison on the aspect of AEs.

Specific AEs were assessed in other meta-analyses. Two recent studies looked at
induced diabetes. The first one suggested that the risk of incident diabetes with
rosuvastatin (OR=1.18, 95% CI: 1.04-1.33) might be higher than with other statins,
although the overall test for heterogeneity among statins was not statistically significant
*. The second one found that statins as a drug class had no significant impact on insulin
sensitivity (IS) as compared with placebo **. However, there were variations by statin
molecules: pravastatin was found to significantly improved IS while simvastatin
significantly worsened it.

Another meta-analysis reported that atorvastatin was associated with the greatest risk
of adverse events (myalgia, elevated liver function tests, creatine phosphokinase) and
fluvastatin with the least risk *’. However, the global risk of serious adverse events was
low (Number Need to Harm (NNH)=7428 for rhabdomyolisis).

Pharmacoepidemiology

The manufacturer of rosuvastatin  (Astra Zeneca) set up an ambitious
pharmacoepidemiological programme comparing rosuvastatin with other marketed
statins *°. This programme was designed and run by an independent third party. In this
large sample (=200 000 person-years), no significant difference in the risk of myopathy,
rhabdomyolysis, acute liver injury or acute renal failure was seen between rosuvastatin
and other statins *"***’. This programme also allowed indirectly to have rates of AEs
for the other statins. The incidence rates for myopathy, rhabdomyolysis, acute renal
failure and acute liver injury were 0.42, 0.14, 4.36 and |.13 per 10 000 person-years,
respectively, for statins other than rosuvastatin *'.
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A study carried out in primary care setting over a 6 year period and including 2 004 692
patients aged 30-84 years of whom 225 992 (10.7%) were new users of statins reported
an apparent decreased risk of colon cancer in men prescribed pravastatin and an
increased risk in men prescribed rosuvastatin *°. It was unclear if such findings
represented a genuine association or were due to chance, given the large number of
outcomes under consideration in this study. In the same study, other potential adverse
events associated to statins were investigated *°. Adverse effects tended to be similar
across the types of statins for most outcomes except for liver dysfunction, where the
highest risks were associated with fluvastatin.

In conclusion, there is to date few, and sometimes contradictory, evidence of a safety
difference in the utilization of various statins. The risk profile of statins is overall good.
However, the potentially raised diabetes risk, particularly with rosuvastatin, should be
taken into account when statin therapy is begun for primary prevention in patients with
low cardiovascular risk *.

Conclusion

We found no clear cut evidence of a differential toxicity among the various statin
molecules. Such variations in drug toxicity were plausible given molecular specificities.
First, some molecules are hydrophilic (rosuvastatin, pravastatin) and the others are
more lipophilic. The more lipophilic statins tend to achieve higher levels of exposure in
non-hepatic tissues, while the hydrophilic statins tend to be more hepatoselective. High
hepatoselectivity is thought to translate into reduced risk of adverse effects *%. Second,
some statins are predominantly metabolized by the cytochrom 3A4 (an isoenzyme of
cytochrom P450), such as simvastatin and atorvastatin. Subsequently, drugs inhibiting
that isoenzyme will increase the concentration and toxicity of statins. Pravastatin and
fluvastatin are not metabolized by any isoenzyme, and rosuvastatin is metabolized by
another one (CYP2C9). A table of inducers and inhibitors of those isoenzymes is
presented in Annex *. For instance, the risk of rhabdomyolysis increases with the
concomitant use of ciclosporin or fibrates. Third, some categories of patients might be
more at risk of AEs. Patients with renal impairment, hypothyroidism, serious debility,
or those who are older than 80 years are more susceptible than others to myopathy.

The mechanisms by which statins cause myopathy and rhabdomyolysis is not precisely
known, but this effect is dose-dependent and molecule-specific " **. However, the
occurrence of AEs is not related to the cholesterol-lowering effect of a particular statin,
as the case of cerivastatin showed it.

BUDGETARY CONSIDERATIONS

In view of the results in sections 3.1.3 and 3.2.3, recommending that patients use
primarily simvastatin and pravastatin appears to be a reasonable strategy which respects
the right of patients to access the best possible care.

In this section, simulations to have a better overview of how changes in prescription
patterns impact on total statin expenditure are presented. Two different analysis
reflecting two different policies are presented hereafter. Firstly, using INAMI/RIZIV
aggregated data we simulated changes on use of different molecules for all users of
statins for the period between 2006and 2009. This scenario is set based on the
Norwegian experience, in which all users from the most expensive statin were switched
to the least expensive alternatives. Secondly, we consider the impact of starting new
treatments with the least expensive statins in at least 8 out of 10 patients (following
recommendations included in the NCPS 2009 agreement). As recent data on new users
is not available for 2009, we used the most recent data where we can identify this
information. Thus an overview of the possible impact of the NCPS recommendations
was done using data from the EPS for year 2006 (see details on data on section 2.2.3).
For both analyses, the least expensive statins are those defined in the NCPS 2009
agreement: simvastatin and pravastatin.
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3.3.1

3.3.1.1

Scenarios hypothesis

The following cost simulations are based on the “average expenditures” made by
patients for each statin type. The general idea behind this hypothesis is to consider that
patients on each molecule are correctly treated, thus that the cost per patient and per
statin can be maintained as they are switched from the less to the more expensive
molecules. Hereafter we describe in detail the different steps used for our simulations.

Simulations using aggregated INAMI/RIZIV data

The departure point for all scenarios is the proportion of patients using the least
expensive molecules for each year. In 2006, 2007 and 2008 approximately 60% of all
users used either simvastatine or pravastatine (see more details in section 2.2.1). As the
NCPS 2009 agreement advises to prescribe either simvastatin or pravastatatin, the
average cost of treatment for the less expensive statins is calculated as the sum of
expenditures on simvastatin (s) and pravastatin(p) divided by the number of users

(AC, ).

EP+E;
() ACC =2~
Ny + N,

E corresponds to total expenditures and N the number of users per year (y) and per

molecule (simvastatin (s) and pravastatin(p)). For all other molecules, (m) average cost of
treatment was calculated separately.

We then calculated the number of patients switched to the least expensive alternatives.
Our departure point is the actual proportion of patients using the least costly
alternative (S).

_ N®+N°

SN

AF.R

@) S

From this point, we increased the percentage of patients using the least expensive
alternative by Cs (consequently, decreasing in the same percentage the number of
patients using the more expensive alternatives). The new total expenditure from
switching patients to the least costly expensive was calculated per year as follows:

3) Estimated Expenditure for patients on
more expensive molecule +
TE=S*(1-C,)* Z AC™*N™ + | Estimated Expenditure for patients
AF,R switching to least expensive molecules

* * LC % m +
S*(@+ CS) AC A;R N™+ Expenditure of least costly molecules
Y (baseline)

2E"
S,P
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Simulations using extrapolated EPS data: for new and old user for year 2006

As for the previous scenario, the departure point is the baseline prescription of each
type of statins for each year. However, in this case we used data from the EPS as it
allows us to separate prescriptions for the new users of statins. This allows simulating
new level of expenditures when new users of statins are prescribed simvastatin or
pravastatin. The first step in our analysis was to set, according to each user type®the
average cost of treatment for the different molecules. This was calculated based on
patient consumption as follows:

m g M
2P *a;
m
4 ACI ="
N,
Where the subscript m designates the molecules and t whether the person is a new or
an old statin user
p; = average price per dosage i and box size j
q; = number of prescription per dosage i and box size

™ = number of patients using the molecule

The average cost of treatment for the least expensive alternative was also calculated as
in the previous section (including the sum of expenditures of simvastatin and pravastatin
divided by the total number of users of both molecules).

The new total expenditures from switching patients to the least costly alternatives was
thus calculated using equation (4).

Results

Simulations using aggregated INAMI/RIZIV data

In 2006, the average cost of a treatment varied from 120 euros for simvastine to 386
euros for atorvastatin. Following the 2008 law modification (so called the “Kiwi light”),
the average cost of treatment with simvastatin dropped to 72 euros per year. For all
other molecules, average cost of treatment was stable.

Table 33: Average cost of a yearly treatment per molecule (in euros; based
on aggregated data)

In Euros 2006 2007 2008 2009

SIMVASTATIN 120 119 72
70

PRAVASTATIN 169 163 156
147

Least expensive average 130 127 86
82

FLUVASTATIN 239 240 247
232

ATORVASTATIN 386 397 406
416

ROSUVASTATIN 249 258 264

276

ff New users were previously defined as those purchasing at least | packaging of statin with no statin
delivery in the previous year. Old users include all other users of statins whom received a prescription in
the previous year (all users except new users).
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In 2006, increasing the percentage of users of least expensive molecules from 60% to
70% and 80% would have reduced total expenditures by 20,3 and 40,5 millions euros

respectively (see Figure

19). For 2007, increasing the percentage of users of

simvastatine and pravastatine to 70% and 80% would have reduced total expenditures
by 28,8 and 45,7 millions euros respectively. Simulations for 2008 and 2009 showed an
even more spectacular reduction in expenditures (up to 56,9 millions euros and 64,4
millions euros respectively) when the percentage of users of less expensive statins is
increased to 80%. This is due to the fact that in 2008 the price for simvastatine and
pravastatine was furthered reduced.

Figure 19: Budgetary differences from switching patients to least expensive

statins results for 2006, 2007 and 2008
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3322 Simulations using extrapolated EPS data: for new and old user for 2006

Using data from the EPS, the following simulations intend to provide estimates for new
users and users of statins. Validation of our estimates was carried out by comparing the
total expenditures for 2006 provided by the INAMI/RIZIV with the results obtained for
our sample (see the appendix for detailed data)

3.3.2.3 Simulations using extrapolated EPS data: for new and old user for 2006

Average expenditures per patient and per molecule and per users type are presented in
the following table.
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Table 34: Average cost per molecule and users type in 2006

2006

New OIld All*
SIMVASTATIN 8l 132 118
PRAVASTATIN 92 153 140
Least costly molecules 83 137 122
FLUVASTATIN 153 237 228
ATORVASTATIN 248 403 380
ROSUVASTATIN 174 271 244

* No differences between users type are calculated

In 2006, the percentage of new users in primary and secondary prevention receiving
simvastatin or pravastatin was respectively of 69.8% and 79.8%. Figure 20 presents the
simulations of total statin expenditures by users’ type. Simulations for new statin users
include both those receiving treatment in primary and secondary prevention. Increasing
the percentage of new users receiving simvastatin (or pravastatine) from 69 to 80% (as
required by the NCPS 2009 agreement) could have reduced expenditures on statins by
3,1 millions euro (see Figure 20).

Figure 20: Statins expenditures when increasing use of least costly molecules
for 2006 per users type (in millions)
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This saving seems rather small when comparing the possible savings of switching also
other statin users to the less expensive alternatives. Indeed, increasing prescription of
simvastatin among old users from 68% to 80% could have provided additional savings of
31 millions euros for that year.

Discussion

The present economic environment has increased pressure to improve prescription
patterns that can reduce cost for both patients and the third-party payer while
maintaining the same health benefits. This section presented analysis from a cost
perspective for changes in prescription of statins. Statins are the most often use group of
drugs in Belgium in terms of number of patients. Between 2006 and 2008, atorvastatin
was ranked first in the ranking of total expenditures for the INAMI/RIZIV (on active
ingredients in ambulatory care). During this period, other statins were also included in
this ranking, with simvastatin occupying the 4™ , 3" and 13" place in 2006, 2007 and
2008 respectively. Moreover, with the increasing use of rosuvastatin, it passed from
being ranked in the 19" place in 2006 to the 8" place in 2008 and 4™ position in 2009.

The simulations provided in this section highlight the large savings in drug cost from
increasing the percentage of users receiving the less expensive statins. However, these
results should be interpreted in a larger context in order to insure to respect the often
delicate balance between economic gains and changes in the health status of patients.
Moreover, these results concern only savings in drug cost, thus we do not consider
other cost relating to treatment such as physicians’ visits, patients’ follows-up or
changes in hospitalization costs. However, an important issue when considering
effectiveness and cost-effectiveness of different statin molecules is the lack of RCT as
well as of appropriate cost-effectiveness studies . It is also noteworthy that the general
context is also evolving rapidly making any cost simulation rapidly out-dated.
Noteworthy, atorvastatin will be off-patent in November 2011 and by that time the
recommendation of prioritizing simvastatin/pravastatin will also need to be adapted.

Key points

Comparative effectiveness of statins

There is currently no clear-cut evidence of a differential risk/benefit balance
between atorvastatin and simvastatin/pravastatin when used at equivalent
therapeutic doses. Evidence is too scarce to date for ascertaining the
risk/benefit profile of rosuvastatin.

Ensuring that statin users primarily use simvastatin/pravastatin would allow
important savings of public money
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GENERAL DISCUSSION
INCREASING NUMBERS

Because CVD is common and statins are widely dispensed, statins are among the most
frequently prescribed drugs. In 2009, around 20% of Belgian adults 2 35 years utilized
some statin, and atorvastatin and rosuvastatin occupied respectively the |* and 4"
position in the top list of highest public expenditures per drug. This emphasizes the
need for a rational statin utilization.

Most of the utilization rise related to primary prevention, for various reasons. The
administrative simplification occurred in mid-2004 and the further price reduction of
simvastatin/pravastatin certainly played a role, but this doesn’t explain the concurrent
rise of rosuvastatin and atorvastatin users. Lifestyle (roughly 83% of the Belgians have a
total cholesterol level higher than the recommended limits®'), secular population ageing,
and a general tendency towards medicalization of prevention also form a triggering
combination. It should be emphasized that lifestyle interventions can also be effective in
reducing CVD morbidity and mortality, and that there is an urgent need of
implementing comprehensive strategies that would allow such changes. Finally, the
current cut-off for reimbursing statins in Belgium in primary prevention (SCORE 10-
years CVD mortality risk=5%) might be interpreted too narrowly as a threshold for
statin use when it is in reality a clinical indicator to adapt the CVD management to
individual needs. For instance, 88.0 % of males 263 years have a high cholesterol
concentration °'. The SCORE is 25% for virtually all this sub-population. Thus 88% of
males 263 years would be eligible for statin prevention. This only group represents 761
000 beneficiaries. Thirty-six percents of the adult population 235 years suffer from both
hypertension and hypercholesteremia. Among those, 19.6% have a SCORE 25% °'. As a
result, more than 7% of adults 235 years could receive statins. This amounts to 21% of
people 55-64 years, and to 63% of people 65-74 years. These figures clearly show that a
management of CVD risk based essentially on drug use would result in a high societal
burden. The cost-effectiveness of such strategy in our country has been evaluated pretty
high in comparison to other strategies such as low-dose aspirin or smoking cessation .
Even when using the less costly molecule on the market at the time, the authors found
that the incremental cost per life-year gained was 29 173 euros 87 022 euros in a male
high-risk group aged 60 and a male moderate-risk aged 50, respectively. Very large
beneficiary groups and high cost-effectiveness will result in an ever increasing
proportion of health expenditures being dedicated to statin prescriptions.

It is also important to recall that the individual absolute clinical benefit of a statin
prevention is related to an individual’s absolute risk of CVD events. The decision
whether to initiate statin therapy should be made after an informed discussion between
the responsible clinician and the individual about the risks and benefits of statin
treatment, and taking into account additional factors such as comorbidities and life
expectancy. Also, the way of presenting to the patient the expected risk reduction (i.e.
absolute or relative measures) influences his/her decision-making of beginning or not
the statin % Presenting the benefits of taking statins as a relative risk reduction
increases the likelihood of people accepting treatment compared to presenting absolute
summary statistics, independent of the relative importance they attach to the
consequences. Natural frequencies may be the most suitable summary statistic for
presenting treatment effects, based on self-reported preference, understanding of and
satisfaction with the information, and confidence in the decision %
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SECONDARY PREVENTION

At the same time, a statin therapy was initialized in only 52.4% of patients hospitalized
for a CVD in 2006 (45.5% for 2003-2006). This proportion was very much dependent of
the age group and the specific pathology considered. In 96 % of adults aged 50-59
hospitalized for an acute myocardial infarction in 2006 a statin therapy was started,
while this proportion was 58% for an ischemic cerebrovascular event in the same age
group. Such sub-optimal coverage of high-risk patients, particularly after a stroke, is

consistent with what is observed in other European countries ©.

It is important to define innovative strategies to improve the coverage of such patients.
Noteworthy, the utilization of statin-based secondary therapy after a CVD event has
increased greatly between 2003 and 2006, and the coverage rate for all such events is
plausibly better nowadays.

COMPARATIVE EFFICACY OF STATINS

Although the efficacy in lowering LDL-C varies by statin molecules, we found no clear-
cut evidence of a differential risk/benefit balance between atorvastatin and
simvastatin/pravastatin when used at equivalent therapeutic doses. Direct evidence was
scarce because head-to-head trials were primarily designed to assess the benefits of an
intensive therapy versus usual doses of statin, but other meta-analyses based on indirect
methods reached the same conclusion as ours. The absolute benefit relates mainly to an
individual’s absolute risk of CVD events and to the absolute reduction in LDL-C
achieved. Thus, what matters is the therapeutic target in terms of LDL-C concentration
whatever the specific molecule wused. There are indeed indications that
simvastatin/pravastatin at higher doses could yield the same clinical benefit as
atorvastatin/rosuvastatin. For instance, Nicholls et al. have reported that doubling the
dose of each statin was accompanied by a 4% to 7% greater degree of lowering of all
atherogenic lipids ¢. There was also no evidence of a different safety profile among
statines >*. However, the occurrence of adverse events is also dose-dependent. Worth
mentioning, evidence for ascertaining the risk/benefit profile of rosuvastatin was scarce
to date. Therefore the current recommendations by INAMI/RIZI to use primarily
simvastatin or pravastatin in the majority of patients in primary and secondary
prevention are scientifically sound.

COST CONTAINMENT

A number of measures were taken to curve the rising public expenses on statins while
maintaining an equal access.

The facilitation of reimbursement conditions for simvastatin and pravastatin in 2004
resulted in an increase of users but had a moderate effect on the numbers of patients
using other statins. The number of rosuvastatin users has also greatly increased since its
marketing in 2003. In spite of the lower price and facilitated access to simvastatin and
pravastatin, these 2 molecules represented still only 51.6% of DDD intake in 2009
(66.5% of users in 2003-2006). Surprisingly, the utilization of these 2 least-expensive
molecules was more important in secondary prevention. For instance, in 2003-2006,
78.4% of patients in secondary prevention used simvastatin/pravastatin while this
proportion was only 65.4% in primary prevention. This was a counterintuitive finding, as
one would have expected that more potent molecules be utilized more often in patients
with an history of CVD.

In 2008, a system of public tender was set up. It resulted in the price reduction of
simvastatin, with no obvious effect however on the utilization of more expensive
molecules.

In 2009, the INAMI/RIZIV recommended that simvastatin/pravastatin be used in 80% of
new treatments, and extended its recommendation in 2010 to all patients beginning
primary prevention, including diabetic patients, and to the majority of patients beginning
a secondary prevention. Given the time lag in collection and analysis of routine data, it is
too early to evaluate the impact of such strategy on prescription patterns.
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4.5

4.6

4.7

STATIN SWITCH

Noteworthy, a more important budgetary impact would be obtained if all statin users,
i.e. not only new users, were shifted towards simvastatin/pravastatin. This seems a
reasonable scenario provided that the level of CVD protection is maintained constant
for each patient and if switching back is possible. Such global shift has been implemented
in Norway in 2005 ¢ and Finland in 2006 ®, but also in Austria, Denmark and Sweden.
Between 40% and 60% of patients using atorvastatin or rosuvastatin switched to a less
expensive statins in Norway and Finland. However, the policy line was quite strict
(expensive statins can be reimbursed only when less expensive ones are proved to be
ineffective or not tolerated) and unlikely to be adapted to our national context.
Moreover, given the relatively short treatment duration in Belgium (50% patients stop
their treatment within a 4 year period), the proportion of patients who begun a statin
regimen before the 2009 and 2010 recommendations will be washed out in the mid-
term.

ADHERENCE

Among new users in 2003-2006 only 59% were regular users, and this proportion was
similar for all statins. We identified a number of factors related to a low treatment
adherence such as being younger than 50 years, being a male, following a primary
prevention or being prescribed by a GP. A history of cardiovascular disease predicted a
better adherence to statins. Similarly, a diagnosis of diabetes was associated with better
adherence. This is very consistent with international results ¢ However, even in
patients in secondary prevention, the proportion of adherents did not go over 75%, a
finding also in line with other European countries ®. This is a matter of concerns as
non-adherence is associated with a marked increase in CVD and hospitalization rates '*
3. Higher adherence rates could dramatically improve patient outcomes while reducing
overall health care spending ¢’ Innovative ways to improve adherence are crucially
needed.

SAFETY

Although statin therapy were reportedly well tolerated and relatively safe in trials,
adverse events might be more common in clinical practice for several reasons. First,
trial participants are generally younger and healthier and they are more closely followed
than patients in usual clinical practice. In addition, these trials excluded over half of all
screened patients because of co-morbidities (e.g., advanced age, renal failure, alcohol
abuse, hepatic failure) or use of concomitant medications (e.g., other lipid lowering
drugs, inhibitors of the cytochrome P450 system®), which may increase the risk of
adverse events . Second, some of these trials only enrolled patients after they had
successfully completed a run-in period without complication. Third, because of a
relatively short time frame, these randomized trials may fail to detect retarded adverse
event as follow-up duration is relatively short. For instance, no excess risk of cancer
due to statin utilization has been detected. However, on average the follow-up of
participants has not been longer than 4.1 (1.9-5.3) years 7, quite a short period to assess
cancer incidence. Longer follow-up would be helpful to determine whether new cancer
events occur with time. This also underscores the importance of postmarketing
surveillance studies to track complication rates and drug-discontinuation rates in usual
clinical practice.

Statins that are metabolized predominantly by the cytochrome P-450 system can interact with other
drugs, some of which involve commonly prescribed drugs !. Serum concentration of atorvastatin and
simvastatin increases if used concomitantly with blockers of cytochrome P-3A4, while fluvastatine
concentration increase with inhibitors of CYP2C9. Statins also vary in their propensity to cause drug
interactions through other mechanisms (eg, by blocking organic anion transporter peptides) 70. The
genetic polymorphisms within these systems also affect drug disposition and the likelihood of interactions.
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UNRESOLVED ISSUES

Theoretically, the lower the LDL-C concentration, the lower the risk of CVD would be.
However, the association between lowering LDL-C and reduction of CVD risk has been
tested for lowering LDL-C by up to 1.89 mmol/l (73.1 mg/dL). Thus, the clinical benefit
of lowering LDL-C more than that amount is unknown, the vast majority of the studies
reporting on a LDL-C reduction in the range 0.51-1.42 mmol/l (20-55 mg/dL) .

Another important consideration relates to treatment duration as the effect size
increases dramatically after the I* year of treatment * 3. Noteworthy, most of the
systematic review excluded trials with a follow-up <I year”*” 8 (exclusion <2 years for
3). For instance, in the 24 trials where a mean reduction of | mmol/L of LDL-C was

observed, the reduction (%) in risk of ischaemic heart disease eventshh was 19%, 31%
and 30% after |-2 years, 3-5 years and 2 6 years in trial at time of the event,
respectively 2. The efficacy of therapy <I year is unknown, but likely to be lower than
the pooled estimates usually presented. The persistence of the protective effect once
the treatment is stopped is also an aspect which is today not documented although
plausible.

Effect modification by factors such as age, diabetes or sex has not been demonstrated ’.
It is thus not possible to define today one group of people who would benefit most
from long term statin use. However, identification of such target groups is important as
statin intervention can present large benefits when targeting high risk individuals 7.
Identification of target groups might be done by revising the criteria for starting a
statin  treatment or by the identification in the future of new
biological/genetic/behavioural risk factors.

Changes in lifestyle and diet may also be a cost-effective alternative to prevent CVD.
There is an urgent need of testing rigorously comprehensive strategies that would allow
such changes in our society. There is also a crucial need to redirect some of the public
money towards health promotion.

hh

Ischaemic Heart Disease death and non fatal myocardial infarction
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5
5.1
IMA-AIM

APPENDICES
DATA SOURCES AND DEFINITIONS
DATA (PHARMANET, HEALTH CARE DATA,

POPULATION DATA)

IMA-AIM (Intermutualistisch Agentschap (IMA) — Agence Intermutualiste (AIM)) is a
non-profit institution with all Belgian sickness funds as its members.

Sickness funds have individual patient data on patient characteristics, reimbursed
services and pharmaceuticals delivered by pharmacists, at the detailed level of the
service or the prescription. This information can be found in three databases:

e “Pharmanet” is the database specific to pharmaceutical products delivered in
community pharmacies (not in hospital).

e The database “Health Care” contains all other reimbursed acts and
pharmaceutical products.

e The “Population” database contains information on the demographic and
socioeconomic profile of each of the sickness funds members.

These data are collected and made available by the IMA-AIM (Intermutualistic Agency).

HOSPITAL CLINICAL DATA (HCD)

The registration of Hospital Clinical Data (HCD, MKG = ‘Minimale Klinische Gegevens /
RCM = Résumé Clinique Minimum) is mandatory for every hospital in Belgium since
1991. This means that for each hospitalized patient, information such as date of birth,
sex, postal code of domicile and other information such as length of hospital stay,
hospital ward and bed type occupation etc., has to be recorded, along with ICD-9-CM
(International classification of diseases, version 9, clinical modification (WHO)) encoding
of relevant diagnoses as well as diagnostic and therapeutic procedures performed.
Diagnosis and procedure codes are collected per attended hospital department, each
coding for one primary and several secondary diagnoses. After stripping of direct
patient-identifying information, records have to be sent biannually to the federal
Ministry of Health (MoH - Federale Overheidsdienst Volksgezondheid, Veiligheid van de
Voedselketen en Leefmilieu / Service Public Fédéral Santé publique, Sécurité de la
Chaine alimentaire et Environnement). Here all department registrations are
concatenated with assignment of the principal diagnosis of the whole stay, determinant
for the APrDRG-grouper software (All Patient refined Diagnostic Groups, version
15.0).

Since 1995 the HCD records are afterwards linked to the Hospital Billing Data (HBD -
MFG = ‘Minimale Financiéle Gegevens / RFM = Résumé Financier Minimum’), yearly
transmitted by the national health insurance companies to the NIHDI and assembling all
NIHDI remunerations for each hospital stay. HCD-HBD linkage is performed by a
legally instituted ‘Technical Cell’ and requires separately sent matching tables containing
for each identifiable hospital stay an unique patient pseudonym created by two
separately executed hashings: the first one by the hospital or national health insurance
companies respectively and the second one by an appointed security advisor of the
MOH. Linkage process takes about 2 years to completion and full validation. Linkage
percentages increased over the years and exceed nowadays 95% overall (Expressed as
the fraction of the number of stays in HBD data as denominator; staycounts in HBD are
always less than staycounts in HCD data since the latter cover all hospital stays,
whether or not they were at the expense of the NIHDL). This means that the
relationship between treated pathology and the costs to the health care system can be
studied for ‘in patient’ hospital admissions.

The advantage of the coupled HCD-HBD data is that registration is obligatory for all
hospitals (HCD) and all national health insurance companies (HBD).
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52 USE OF FIBRATES AND EZETIMIB WITH SIMVASTATIN

Co-treatment by fibrates and etizimibe were not analyzed because the delivery volume
was relatively modest (4.4 %).

Table 35: Percentage of patients with statines who also had fibrates
(ambulatory sector) (EPS)

Fibrate use Year
Frequency
Col Pct 2002 2003 2004 2005 2006 2007 Total
No 15505 18079 23226 31548 34452 38418 161228
96.44 97.04 91.01 96.54 96.47 95.99 95.60
Yes 572 552 2293 1130 1262 1604 7413
3.56 2.96 8.99 3.46 3.53 401 4.40
Total
16077 18631 25519 32678 35714 40022 168641

Table 36: Total number of patients per year and fibrate type (ambulatory
sector) (Pharmanet)

2004 2005 2006 2007 2008

CI0AB02 BEZAFIBRATE 4749 2 104 2 098 | 896 1 728

CI10ABO5 FENOFIBRATE 111260 71 458 90 345 94 902 109 669

CI10AB08 CIPROFIBRATE 43052 17 848 16 399 14 968 14 105

CI0ACOI COLESTYRAMINE 2703 2 444 2 520 2 552 2 888

CI0AC02 COLESTIPOL 219 135 113 96 105

CI0ADO06 ACIPIMOX 34| 227 208 204 212

CI10AX09 EZETIMIB 5131 13 872 19 992 26 410 29 637

CI10BA02 SIMVASTATINE with 2 384 12 301

EZETIMIB

Table 37: Total number of DDDs per year and fibrate type (ambulatory
sector)
1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

CLOFIBRATE 26.0 19.8 14.5 74 0.0
BEZAFIBRATE 3440.1 31723 2512.9 1993.8 1659.6 1391.7 1184.6 637.5 298.2 3289 293.1 268.6
FENOFIBRATE 42508.7 | 42843.2 | 40181.1 | 37812.3 | 39528.0 | 49669.3 | 50853.9 | 34375.0 | 22194.3 | 28563.4 | 29470.8 | 30438.5
CIPROFIBRATE 28424.3 | 27706.2 | 248054 | 21994.8 | 19878.6 | 17839.8 | 15855.9 9053.8 4425.7 4234.1 3928.6 37229
COLESTYRAMINE 454.9 397.2 326.1 294.2 285.5 272.0 272.8 234.8 204.5 206.0 205.7 228.6
COLESTIPOL 72.7 57.3 432 38.0 339 328 29.5 20.4 12.9 10.4 9.4 10.1
ACIPIMOX 383.7 268.7 181.8 150.0 136.4 120.8 114.6 76.4 57.5 54.6 51.6 52.1
EZETIMIB 797.2 3513.8 5341.6 7334.8 8622.8
SIMVASTATINE with
EZETIMIB 263.0 2985.5
TOTAL 753104 | 74464.7 | 68064.9 | 62290.7 | 61521.9 | 69326.4 | 68311.4 | 45195.2 | 30707.0 | 38739.0 | 41556.9 | 46329.1
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53 USE OF STATIN BY SETTING (AMBULATORY VS HOSPITAL)

Table 38: Percentage of hospital volume in total volume (DDDs) per year and statin type

Only the ambulatory sector is considered because of the non-consistency of the hospital dispensation records in the IMA database (EPS source) and the
relative volume of statins prescribed in hospital setting was negligible ( < 2% of the delivery, source INAMI).

HOSPITAL 2000 2001 2002 2003 2004 2005 2006 2007 2008
CI0AAO! Simvastatin 206444 133246 158709 275290 57452 941821 1236951 1443935 1695285
C10AA03 Pravastatin 95343 72036 111826 143597 172945 221103 281373 239880 258279
C10AA04 Fluvastatin 19651 13670 15169 34409 45143 42068 37886 35327 34363
CI0AAO5 Atorvastatin 270194 208885 258852 316419 419174 573356 641274 782586 948516
C10AA06 Cerivastatin 39130 28785 2

C10AA07 Rosuvastatin 215 51410 109631 331090 261926 348347
TOTAL 632762 458623 546557 771932 1265196 1889984 2530580 2765662 3286798
AMBULATORY 2000 2001 2002 2003 2004 2005 2006 2007 2008
SIMVASTATIN 38 237 569 43 968 425 48514519 45617430 59116238 62496238 55728675 61447282 42830 116
PRAVASTATIN 23 365 648 29 431013 36900543 41570504 42966885 29704193 20039031 19277314 19 156 734
FLUVASTATIN 3029 652 2303 869 2634917 5765116 5978913 5478352 4952177 4827641 4783840
ATORVASTATIN 60 504 246 71717 702 82298002 91672371 99293273 98450947 97307404 103261560 116 623 700
CERISVASTATIN 5814532 7959214 464 90

ROSUVASTATIN 27 411 11250045 19606994 27969601 38292381  533508I9
TOTAL 130 951 648 155 380 223 170 348 446 184 652923 218 605 354 215 736 725 205 996 887 227 106 179 236 745 208
% Hospital in total volume 2000 2001 2002 2003 2004 2005 2006 2007 2008
SIMVASTATIN 0.54% 0.30% 0.33% 0.60% 0.96% 1.48% 217% 2.30% 381%
PRAVASTATIN 0.41% 0.24% 0.30% 0.34% 0.40% 0.74% 1.38% 1.23% 133%
FLUVASTATIN 0.64% 0.59% 0.57% 0.59% 0.75% 0.76% 0.76% 0.73% 0.71%
ATORVASTATIN 0.44% 0.29% 031% 0.34% 0.42% 0.58% 0.65% 0.75% 0.81%
CERISVASTATIN 0.67% 0.36% 0.00% 0.00%

ROSUVASTATIN 0.78% 0.45% 0.56% 1.17% 0.68% 0.65%
TOTAL 0.48% 0.29% 032% 0.42% 0.58% 087% 121% 1.20% 137%
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MARKET EVOLUTION OVER TIME
NUMBER OF TABLETS PER YEAR

The volume is expressed in number of tablets in Figure 21 and Table 39.

Figure 21 : Total number of tablets per year and statin (ambulatory sector)
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Table 39: Total number of tablets per year and statin type in millions tablets
(ambulatory sector)

1997 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009

simvastatin 198 | 24.1 25.8 28.7 30.1 32.0 35.8 69.1 102.6 | 1214 | 1373 | 159.5| 1735
pravastatin 7.2 10.5 12.0 17.1 20.2 24.5 27.1 29.0 30.2 31.7 322 33.3 33.1
fluvastatin 1.0 49 53 4.5 35 3.7 7.0 7.1 6.4 5.8 5.6 55 5.0
atorvastatin 76| 392 53.4 61.7 68.2 71.3 74.0 71.9 69.9 73.1 81.2 83.3
cerisvastatin 0.0 6.9 8.7 0.0 0.0

rosuvastatin 0.0 1.1 20.0 28.4 38.6 53.4 65.4
Total 28.0 | 47.1 | 823 | 110.5 | 124.3 | 128.4 | 141.1 | 190.2 | 231.1 | 257.2 | 286.9 | 333.0 | 360.4
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VOLUME MEASURES PER SEMESTER

Figure 22 : Total number of DDDs per semester and statin type (ambulatory

sector) — 1997 to 2009
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Table 40: Total number of DDDs per semester and statin type in millions DDDs (ambulatory sector) — 1997 to 2009
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1997- | 1997- | 1998- | 1998- | 1999- | 1999- | 2000- | 2000- | 2001- | 2001- | 2002- | 2002- | 2003- | 2003- | 2004- | 2004- | 2005- | 2005- | 2006- | 2006- | 2007- | 2007- | 2008- | 2008- | 2009- | 2009-

I I ] I I I I I ] 1 I I I I ] 1 I I I I ] 1 I I I I
SIMVASTATIN 6.1 7.1 8.0 8.l 7.6 96 | 100 98 | 110 | 122 13l 140 | 144 | 183 | 260 | 383 | 444 | 475 | 535 | 562 | 65| 636 | 717 | 747 | 788 | 817
PRAVASTATIN 2.1 27 34 36 36 49 7.8 85 99 | 120 | 133 | 144 | 154 | el 17.3 67 | 173 | 176 | 182 | 18l 187 | 182 | 19. 189 | 189 | 188
FLUVASTATIN 0.0 0.6 1.4 1.8 1.8 1.8 1.6 1.4 1.2 Il 1.0 1.9 35 42 42 4.0 39 3.7 35 34 34 33 3.4 33 3.0 3.0
ATORVASTATIN 03 50| 115 16.5 189 | 2101 | 231 | 243 | 257 | 294 | 3Ll 336 | 364 | 363 | 363 | 371 363 | 370 | 390 | 400 | 444 | 465 | 477 | 495
CERIVASTATIN 0.0 3.0 67 9.9 25 0.0 0.0
ROSUVASTATIN 0.0 52 87 | 106 | 13 157 | 182 | 220 | 247 | 306 | 349 | 392 | 430
Total 8.2 104 | 131 185 | 244 | 328 | 414 |476 |550 |520 | 531 | 598 | 644 722 | 891 | 1041 | 1125 | 1190 | 1273 | 133.0 | 1446 | 1499 | 1692 | 1783 | 187.7 | 1960
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Figure 23 : Total number of DDDs per semester and statin type (ambulatory
sector) — Focus on 2003 to 2006
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Table 41: Total number of DDDs per semester and statin type in millions
DDDs (ambulatory sector) — Focus on 2003 to 2006

2003-1 2003-11 2004-1 2004-11 2005-1 2005-11 2006-1 2006-11

SIMVASTATIN 14.4 18.3 26.0 38.3 44.4 47.5 53.5 56.2
PRAVASTATIN 15.4 16.1 17.3 16.7 17.3 17.6 18.2 18.1
FLUVASTATIN 3.5 4.2 42 4.0 3.9 3.7 3.5 34
ATORVASTATIN 31.1 33.6 36.4 36.3 36.3 37.1 36.3 37.0
CERISVASTATIN 0.0001

ROSUVASTATIN 0.03 52 8.7 10.6 13.1 15.7 18.2
TOTAL 64.4 72.2 89.1 104.1 112.5 119.0 127.3 133.0
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EXPENDITURES

Figure 24 : Cost per year and statin type — Third party payer intervention
(ambulatory sector — in millions €)
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Figure 25: Cost per year and statin type — Out-of-pocket payments
(ambulatory sector — in millions €)
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Figure 26: Cost per year and statin type — Total expenditures (ambulatory
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sector — in millions €)
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IMPACT OF 2004 REGULATION CHANGE

Table 8 presents the number and percentage of patients by number of different statin
type used during the period. As shown in this table, in each period, most of the patients
(> 95%) had purchased only one type of statin during the period. Therefore, the rule for
determining the major statin type was applied in less than 5% of the patients taking
statin.

Table 42: Estimated Number and Estimated Percent of Patients by Number
of Different Statin type used by Period — Patients taking Statin (extrapolated

from EPS)
Number of Aug2002 - Aug2003 | Aug 2003 - Aug 2004 Aug 2004 - Aug 2005 - Aug 2006 -
Different type of N = 452 420 N =578 820 Aug 2005 Aug 2006 Aug 2007
Statin used n (%) n (%) N =813 440 N = 889 440 N = 995 260
n (%) n (%) n (%)
| Statin type 442 400 (98%) 559 740 (97%) 771 700 (95%) 845 820 (95%) 952 040 (96%)
2 Statin type 9920 (2%) 18 760 (3%) 40 800 (5%) 42 680 (5%) 41 980 (4%)
3 Statin type 100 (0%) 320 (0%) 900 (0%) 940 (0%) 1 240 (0%)
4 Statin type 0 0 40 (0%) 0 0

Figure 7 and Figure 8 show the estimated absolute number and estimated percentage,
respectively, of patients taking the statin by major statin type and by period. From
Figure 27 it can be seen that there was an important increase in number of patients
taking simvastatin from an estimation of 179 120 in the period Aug2003 to Aug2004 to
an estimation of 375 000 patients during the period Aug2004 to Aug2005 while for the
other statin type, the number of inidviduals between those 2 specific periods were quite
stable. This is also supported by the results in Figure 28, the proportion of patients
taking simvastatin increased over the periods with a higher difference prior and after
Aug2004 (from 31% prior Aug2004 to 46% after Aug 2004). In the other hand, there
were a decrease in proportion of patients taking the other statin type except for
Rosuvastatin which increased over the periods.

Table 9 presents the estimated number of users of statin by status compared to the
previous period (i.e. new user, no change in the statin type with previous period statin
type, change in the statin type from the previous statin type).

Figure 27: Estimated Absolute Number of Patients by Major Statin Type and
Period
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Figure 28: Estimated Percent of Patients by Major Statin Type and Period
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Table 43: Estimated number of patients by statin type, period and change
status from previous period

Statin Type Period No change New User | Change Total

Atorvastatin Aug2003-Aug2004 195820 47540 4460 247820
Aug2004-Aug2005 178360 59320 5420 243100

Aug2005-Aug2006 196940 35360 7160 239460

Aug2006-Aug2007 195280 43840 7940 247060

Rosuvastatin Aug2003-Aug2004 0 23020 3700 26720
Aug2004-Aug2005 20540 30300 11960 63200

Aug2005-Aug2006 47000 30260 14520 91780

Aug2006-Aug2007 71780 38780 16900 127460

Fluvastatin Aug2003-Aug2004 17000 8480 1760 27240
Aug2004-Aug2005 15160 7220 940 23320

Aug2005-Aug2006 16500 2720 760 19980

Aug2006-Aug2007 15080 3180 980 19240

Pravastatin Aug2003-Aug2004 71440 24240 2240 97920
Aug2004-Aug2005 64520 39740 4560 108820
Aug2005-Aug2006 81540 23940 6000 111480

Aug2006-Aug2007 82960 26520 4640 114120

Simvastatin Aug2003-Aug2004 90120 85500 3500 179120
Aug2004-Aug2005 138960 208640 27400 375000

Aug2005-Aug2006 282680 125140 14920 426740

Aug2006-Aug2007 336400 138780 12200 487380
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COMPLIANCE OF PATIENTS

There are different ways to assess compliance (or adherence with) medication during a
specific period of time: the medication possession ratio (MPR) is usually defined when
only claims data are available.

The MPR is defined as follows:

MPR = sum of the day’s supply of medication divided by the number of days between
first fill and the last refill plus the days’ supply of the last refill.

If there are no gaps between the different refills, the MPR is thus I. If there are lapses in
prescription refilling, the MPR is below |. Early refilling leads to a MPR higher than I.
When patient have no refill (only one fill during the study period, the MPR is not
defined).

[Refs papers statin adherence Sikka 2005; Shalev 2009; Scheenweiss 2007; Helin-
Salmivaara 2008; Gibson 2006;

The “number of day’s supply medication” that a patient receives at each refill obviously
depends of his/her treatment schedule (the dosage needed) and on the strength of the
tablets he/she received. A patient receiving 28 tablets of simvastatin 20 mg has either 28
days day’s supply medication if his treatment dosage is 20 mg (in that case MPR = |), but
only 14 days if his/her treatment dosage is 40 mg (in that case MPR = 2). The same
patient, when receiving 28 tablets of simvastatin 40 mg, would have 56 days of supply (if
he/she takes then half a tablet per day, and in that case MPR = 0.5).

The necessary assumption behinds the interpretation of the MPR in terms of
compliance is that patients take the tablet strength corresponding to their treatment
schedule (so that hey take | tablet a day). With this assumption, non regular users are
defined as those having a MPR below 0.80 (meaning that less than 80% of days are
covered with medication). Patients having only one statin prescription during the study
period are also considered as non regular user.

Another approach is to base the definition of the MPR on DDD. The assumption behind
this approach is that all patients need at least | DDD per day (and maybe more). The
difficulty with this approach is when the dosage of the tablets available on the market do
not correspond to the DDD: this is the case of simvastatin: DDD 30 mg but tablets of
5, 20, 40 or 80 mg available, and fluvastatin: DDD 60 mg but tablets of 40 or 80 mg
available.

Table 10 shows measures of statin adherence based on the number of DDD received.
Using this measure, the 5 statin molecules seem to have very different percentage of
regular user. For simvastatin and atorvastatin, the two molecules for which a high
number of patients receive tablets which strength is below the DDD, percentage of
regular users drops to 34.4% and 44.4% respectively. This lead to the adoption of the
MPR tablet as a better measure than the MPR DDD for measuring patient compliance
with statin.

Table 44: Measures of statin compliance based on MPR DDD

Start Treatment with All
CI0AAOI CI0AAO03 CI0AA04 CI0AAO05 CI0AAQ7
Simvastatin Pravastatin Fluvastatin | Atorvastatin Rosuvastatin
N new users (extrapolated to Belgium) | 491500 111460 26560 183100 93700 906320
Adherence based on MPR
DDD
MPR not defined (only |
delivery date) % 18.61 19.29 19.20 16.08 19.06 18.25
MPR below 80% % 46.85 19.34 17.17 39.66 19.15 38.28
Regular user, MPR >=80% | % 34.54 61.37 63.63 4426 61.79 43.47
MPR (based on DDD) Mean 0.84 1.08 1.09 0.90 1.01 0.91
Std 0.35 0.34 0.33 0.46 0.38 0.39
Median | 0.74 I.11 1.10 0.83 0.97 0.83
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5.7 SECONDARY PREVENTION

DEFINITION OF HOSPITALIZATION FOR CARDIOVASCULAR

REASON

Cardiovascular disease (CVD) is disease of the heart and blood vessels, which can lead
to cardiovascular events such as heart attack (myocardial infarction) and stroke. The
most common form of CVD is coronary heart disease (CHD), which can result in
angina and heart attack. Other forms of CVD are stroke, transient ischaemic attack and

peripheral arterial disease.

Every hospitalisation discharged between 2002 and 2006 for a cardiovascular reason
was initially selected. A cardiovascular reason was defined when the first three digits of

the principal diagnosis equal to one of the following codes:

a cardiovascular “event” was defined as an hospitalisation. We considered

The discharge date was conventionally chosen as the cardiovascular event date. For
privacy reasons, the exact discharge date is not recorded in the HCD; but the year, the

410
411
412
413
414
430
431
432
433
434
435
436
437
438
440
44|

Acute myocardial infarction (AMI)

Other acute and subacute forms of ischemic heart disease
Old myocardial infarction

Angina pectoris

Other forms of chronic ischemic heart disease
Subarachnoid hemorrhage

Intracerebral hemorrhage

Other and unspecified intracranial hemorrhage
Occlusion and stenosis of precerebral arteries
Occlusion of cerebral arteries

Transient cerebral ischemia

Acute, but ill-defined, cerebrovascular disease
Other and ill-defined cerebrovascular disease
Late effects of cerebrovascular disease
Atherosclerosis

Aortic aneurysm and dissection

month and the day of the week (e.g. monday) are available.
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Table 45: Reason of hospitalization for Cardiovascular Reason (principal
diagnosis) (2002-2006): N extrapolated

Princi . - L Frequency N Cumulative Cumulative
rincipal diagnosis in 3 digits

extrapolated |Percent |Frequency Percent
414 Other forms of chronic ischemic 189580 34.06 189580 34.06
heart disease
410 Acute myocardial infarction (AMI) | 74620 13.41 264200 47.46
440 Atherosclerosis 59100 10.62 323300 58.08
434 Occlusion of cerebral arteries 48520 8.72 371820 66.80
435 Transient cerebral ischemia 34460 6.19 406280 72.99
433  Occlusion and stenosis of 32540 5.85 438820 78.83
precerebral arteries
411 Other acute and subacute forms of | 25100 451 463920 83.34
ischemic heart disease
413 Angina pectoris 24220 4.35 488140 87.69
436 Acute, but ill-defined, 17380 3.12 505520 90.82
cerebrovascular disease
431 Intracerebral hemorrhage 13580 244 519100 93.26
441  Aortic aneurysm and dissection 13240 2.38 532340 95.63
437 Other and ill-defined 11520 2.07 543860 97.70
cerebrovascular disease
438 Late effects of cerebrovascular 5820 1.05 549680 98.75
disease
430 Subarachnoid hemorrhage 3480 0.63 553160 99.37
432 Other and unspecified intracranial | 3240 0.58 556400 99.96
hemorrhage
412 Old myocardial infarction 240 0.04 556640 100.00

The most frequent principal

diagnosis is 414 Other forms of chronic

disease. This non specific group consists of four subgroups:

414.0 Coronary atherosclerosis (n=177 060 extrapolated stays)

414.1 Aneurysm and dissection of heart (n=140 extrapolated stays)

ischemic heart

414.8 Other specified forms of chronic ischemic heart disease (chronic coronary
insufficiency, chronic myocardial ischemia) (n=9540 extrapolated stays)

414.9 Chronic ischemic heart disease, unspecified (n=2840 extrapolated stays).
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Table 46: APR-DRGs of hospitalizations for cardiovascular reason (2002-

2006)
Frequency Cumulative | Cumulative
N extrapolated |Percent |Frequency |Percent
[92-cardiac catheterization for ischemic heart 88580 15.91 88580 1591
disease
| 75-percutaneous cardiovascular procedures w/o | 68860 12.37 157440 28.28
ami
045-cardiovascular disease w infarction 49240 8.85 206680 37.13
190-circulatory disorders w ami 43900 7.89 250580 45.02
| 73-other vascular procedures 38680 6.95 289260 51.97
047-transient ischemia 35900 6.45 325160 584l
046-nonspecific cardiovascular disease & 28620 5.14 353780 63.56
precerebral occlusion w/o infarct
202-angina pectoris 25460 4.57 379240 68.13
| 98-atherosclerosis 22220 3.99 401460 72.12
| 74-percutaneous cardiovascular procedures w 20760 3.73 422220 75.85
ami
| 66-coronary bypass w/o malfunctioning coronary | 18880 3.39 441100 79.24
bypass w/o cardiac cath
024-extracranial vascular procedures 18100 3.25 459200 82.49
| 97-peripheral & other vascular disorders 15520 2.79 474720 85.28
044-intracranial hemorrhage 14880 2.67 489600 87.96
| 65-coronary bypass w/o malfunctioning coronary | 10760 1.93 500360 89.89
bypass w/ cardiac cath
058-other disorders of nervous system 10320 1.85 510680 91.74
| 68-major thoracic vascular procedures 9580 1.72 520260 93.46
021-craniotomy except for trauma 5920 1.06 526180 94.53
207-other circulatory system diagnoses 4880 0.88 531060 95.40
| 69-major abdominal vascular procedures 2700 0.49 533760 95.89
052-nontraumatic stupor & coma 2160 0.39 535920 96.28
|91-cardiac catheterization w circulatory disorders | 2160 0.39 538080 96.67
excluding ischemic heart disease
950-extensive procedure unrelated to principal 2080 0.37 540160 97.04
diagnosis
| 72-amputation for circulatory system disorder 2040 0.37 542200 9741
except upper limb & toe
447-other kidney & urinary tract procedures 1900 0.34 544100 97.75
004-tracheostomy except for face, mouth & neck | 1860 0.33 545960 98.08
diagnoses
| 63-cardiac valve procedures w/o cardiac 1580 0.28 547540 98.37
catheterization
026-nervous system proc for cranial nervous & 1560 0.28 549100 98.65
other nervous sys disorder
| 80-other circulatory system procedures 1420 0.26 550520 98.90
| 78-upper limb & toe amputation for circulatory 1000 0.18 551520 99.08
system disorders
| 62-cardiac valve procedures w cardiac 960 0.17 552480 99.25
catheterization
952-nonextensive procedure unrelated to principal | 960 0.17 553440 99.43
diagnosis
|6 1-cardiac defibrillator implant 480 0.09 553920 99.51
[71-perm cardiac pacemaker implant w/o ami, 460 0.08 554380 99.59
heart failure or shock
| 67-other cardiothoracic procedures 340 0.06 554720 99.66
022-ventricular shunt procedures 320 0.06 555040 99.71
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Frequency Cumulative | Cumulative
N extrapolated |Percent |Frequency |Percent
| 70-permanent cardiac pacemaker implant w ami, | 300 0.05 555340 99.77
heart failure or shock
468-other kidney & urinary tract diagnoses/ || - | 300 0.05 555640 99.82
m
95| -prostatic procedure unrelated to principal 200 0.04 555840 99.86
diagnosis / 0 - p
023-spinal procedures 160 0.03 556000 99.89
[79-vein ligation & stripping 160 0.03 556160 99.91
| 76-cardiac pacemaker & defibrillator device 120 0.02 556280 99.94
replacement
892-hiv w major hiv related diagnosis w/o mult 120 0.02 556400 99.96
major or signif hiv related diagnosis
002-heart &/or lung transplant 40 0.01 556440 99.96
003-bone marrow transplant 40 0.0l 556480 99.97
053-seizure 40 0.01 556520 99.98
| 77-cardiac pacemaker & defibrillator revision 40 0.01 556560 99.99
except device replacement
201 -cardiac arrhythmia & conduction disorders 40 0.0l 556600 99.99
025-nervous system procedures for peripheral 20 0.00 556620 100.00
nervous disorders
203-chest pain 20 0.00 556640 100.00
HOSPITAL MORTALITY
Table 47: Hospital mortality amongst hospitalizations for cardiovascular
reason (2002-2006)
Year of discharge
Frequency: N extrapolated
Col Pct 2002 2003 2004 2005 2006 | Total
Discharged alive 108060 106860 108180 |97940 | 101620 |522660
93.51 93.49 93.92 9423 |94.39 [93.90
Dead during hospitalization | 7500 7440 7000 6000 6040 33980
6.49 6.51 6.08 5.77 5.61 6.10
Total 115560 114300 115180 | 103940 | 107660 | 556640

Table 48: Hospital mortality amongst hospitalizations for cardiovascular

event (2002-2006)

Year of discharge
Frequency : N extrapolated
Col Pct 2002 2003 |2004 |2005 |2006 |Total
Discharged alive 81300 |83880 | 86220 | 76940 | 81480 | 409820
95.58 95.43 |95.76 |95.29 |95.30 |95.48
Dead during hospitalization | 3760 4020 [3820 (3800 (4020 |19420
442 457 424 |471 |470 |4.52
Total 85060 | 87900 | 90040 | 80740 | 85500 | 429240
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SECONDARY PREVENTION DURING HOSPITALISATION

Figure 29: Statin users — Secondary prevention
Secondary prevention (220260 candidates)

Before hospitalization: 1 year Hospitalization After hospitalization: 1 year

111880
64.9% Statin free

172460 statin free

78.3% 60580 )
220260 statin free 35,1y W/ statin 100180
39600 i whom use is
47800 w/ statin 82.8% (762 described above
21.7% 8200 Statin free
17.2%

172460 with no before and not in hosp
Denominators: 220260 hospitalized AND 220260 with no statin before 47800 with no before and well in hosp
alive 3 months after

discharge month
and without statin
before

The drugs delivered at hospital and recorded in the Hospital Billing Data were
investigated to determine if statins were given during hospitalization and, in this case,
which statin types were given. Figure 29 includes cardiac events of patients hospitalized,
discharged alive and who survived 3 months, according to our definition of secondary
prevention. This figure shows that, in 22% of the cases, a statin was delivered during
hospitalization..

In general, the treatment administered during the hospitalization consisted in | statin
type only (98.2 %, n=46960 extrapolated stays), the remaining treatments (1.8% n=840
extrapolated stays) combining two statin types. The first statin given are described in
Table 49. Simvastatin stays clearly the first treatment choice as hospital initial statin in
80% of the hospitalizations (with statin). Nevertheless, this percentage drops between
2003 and 2006 in favour of atorvastatin and, to a lesser extent, rosuvastatin. Statin
hospital use was not further analyzed.

When no statin was given at hospital but only after discharge, the first statin prescriber
qualification was a general practitioner in 36 740 extrapolated cases. This means that
the secondary prevention was administered by a GP in 36.7% of the extrapolated cases
(36 740 out of 100 180 extrapolated stays).

Table 49: Statin use in hospitalization (new user)

First statin (start) Year of discharge

Frequency: N extrapolated

Col Pct 2003 |2004 |2005 |2006 |Total

CI0AAOQI Simvastatin 4680 11620 | 10760 |11180 |38240
81.53 |81.83 |79.82 |77.75 |80.00

CI0AAO03 Pravastatin 140 520 480 300 1440
2.44 3.66 3.56 2.09 3.01

CI0AAO04 Fluvastatin 100 60 20 0 180
1.74 0.42 0.15 0.00 0.38

CI0AAO05 Atorvastatin 820 1780 1840 |2460 |6900
1429 |12.54 |13.65 |I17.11 14.44

CI0AAO07 Rosuvastatin 0 220 380 440 1040
0.00 1.55 2.82 3.06 2.18

Total 5740 14200 | 13480 |14380 |47800
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SECONDARY PREVENTION BY PRINCIPAL DIAGNOSIS

Table 50: Percentage of secondary prevention after hospitalization for
cardiovascular reason per patient principal diagnosis (2006 only)

Principal diagnosis in 3 digits Statin the year after

Frequency: N extrapolated

Row Pct No Yes Total

410 Acute myocardial infarction (AMI) 1980 6560 |8540
23.19 76.81

411 Other acute and subacute forms of ischemic heart 740 1300 |2040

disease 36.27 63.73

413 Angina pectoris 1940 780 2720
71.32 28.68

414 Other forms of chronic ischemic heart disease 7160 11220 | 18380
38.96 61.04

430 Subarachnoid hemorrhage 300 40 340
88.24 11.76

431 Intracerebral hemorrhage 700 220 |920
76.09 23.91

432 Other and unspecified intracranial hemorrhage 480 20 500
96.00 4.00

433 Occlusion and stenosis of precerebral arteries 1680 920 |2600
64.62 35.38

434  Occlusion of cerebral arteries 4960 2320 | 7280
68.13 31.87

435 Transient cerebral ischemia 3580 1140 | 4720
75.85 24.15

436 Acute, but ill-defined, cerebrovascular disease 320 220 540
59.26 40.74

437 Other and ill-defined cerebrovascular disease 1340 260 1600
83.75 16.25

438 Late effects of cerebrovascular disease 660 40 700
94.29 5.71

440 Atherosclerosis 5440 1560 | 7000
77.71 22.29

441 Aortic aneurysm and dissection 700 300 1000
70.00 30.00

Total 31980 26900 | 58880
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Table 51: Percentage of secondary prevention for patients hospitalized for

Atherosclerosis (Principal diagnosis code ICD9-CM = 440) (2006 only)

Principal Diagnosis

Statin the year after

Frequency: N extrapolated

Row Pct No Yes Total

4400 Atherosclerosis of aorta 20 40 60
33.33 | 66.67

4401 Atherosclerosis of renal artery 180 100 280
6429 |35.71

44020 Atherosclerosis of the extremities, unspecified 340 120 460
7391 |26.09

44021 Atherosclerosis of the extremities with intermittent 2280 660 2940

claudication 77.55 |22.45

44022 Atherosclerosis of the extremities with rest pain 680 140 820
8293 |17.07

44023 Atherosclerosis of the extremities with ulceration 680 180 860
79.07 |20.93

44024 Atherosclerosis of the extremities with gangrene 700 100 800
87.50 |12.50

44029 Atherosclerosis of native arteries of the extremities, other | 100 40 140
71.43 |28.57

44030 Atherosclerosis of unspecified graft 80 40 120
66.67 |33.33

44031 Atherosclerosis of autologous vein bypass graft 60 0 60
100.00 |0.00

44032 Atherosclerosis of nonautologous vein bypass graft 0 20 20
0.00 100.00

4408 Atherosclerosis of other specified arteries 300 120 420
7143 |28.57

4409 Generalized and unspecified atherosclerosis 20 0 20
100.00 |0.00

Total 5440 1560 7000
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5.8 SCORE CHART

Figure 30: the SCORE Belgium risk chart for 10-year cardiovascular
mortality '¢
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59 DRUG INTERACTIONS

Table 52: Inducers and inhibitors of major cytochrom isoenzymes >

Enzyme; substrate Enzyme inducers

Enzyme inhibitors

CYP1A2

TCAs Omeprazole, lansoprazole
Haloperidol, olanzapine Phenobarbital, phenytoin, carbamazepine
Propranolal, local anesthetics Erythromycin, clarithromycin, rifampin

Theophylline, caffeine Cigarette smoke

Diazepam, chlordiazepoxide Ritonavir
Estrogens, tamoxifen Insulin
CYP2C9

ASA and most NSAIDs Rifampin

Phenobarbital, phenytoin
S-Warfarin, dicumarol

Phenobarbital, phenytoin, carbamazepine

Losartan (activation)

Tolbutamide, sulfonamides, dapsone

Zidovudine

Diazepam, temazepam

Fluoxetine, meclobemide

CYP2C19

TCAs Rifampin
Diazepam, temazepam Phenobarbital, phenytoin, carbamazepine
Omeprazole, lansoprazole Prednisone
Propranolol Norethindrone
Phenytoin, barbiturates, valproic acid

Zidovudine

CYP2D6

TCAs, 55Rls, venlafaxine
Phenathiazines, haloperidol
Several f-blockers

Codeine, oxycodone, hydrocodone
Dextrometharphan

Omeprazole

Halothane

MDMA (ecstasy)

Encainide, {lecainide, propafenone

Selegiline

CYP2E1

Acetaminophen Ethanol
Fthanol and other alcohols lsoniazid
Inhalational anesthetics Clofibrate

Sulfonamides, dapsone
CYP3A4

Halothane Phenytoin, barbiturates
Fentanyl, alfentanil, sufentanil
TCAs, SSRIs

Erythromycin, clarithromycin

Rifampin

Erythromycin
Omeprazole, lansoprazole
HIV protease inhibitors Dexamethasone, sex steroids
Calcium-channel blockers (not diltiazem) Cyclophosphamide
Lovastatin, simvastatin, atorvastatin

Cyclosparine

Terfenadine, astemizole, loratadine

Midazolam, alprazolam, triazolam

Cisapride

Fluvoxamine (other SSRIs weak)
Ciprofloxacin (other quinolones weak)
Cimetidine

Isoniazid

Oral contraceptives

Ticlopidine

Fluvoxamine (other SSRIs weak)
Amiodarone

Omeprazole

Ritonavir

HMG-CoA reductase inhibitors
Tolbutamide

Cimetidine (weak)

Azole antifungals (weak)

Fluoxetine, fluvoxamine, paroxetine
Omeprazole, lansoprazole
Ritonavir

Azole antifungals (weak)
Cimetidine (weak)

Ticlopidine

Quinidine

Fluoxetine, paroxetine, sertraline

TCAs, venlafaxine

Phenothiazines, haloperidol, nefazodone
Ketoconazole

Cimetidine

Ritonavir

HMG-CoA reductase inhibitors
Amiodarone, encainide
Chlorpheniramine

Disulfiram
Fthanol
Cimetidine
Isoniazid

Ketaconazole, itraconazole, fluconazole
Erythromycin, clarithromycin

TCAs, nefazodone, venlafaxine
Fluvoxamine, fluoxetine, sertraline
Cyclosporine, tacrolimus

Omeprazole, lansoprazole
Calcium-channel blockers (esp. diltiazem)
Midazolam

Corticosteroids

Grapefruit juice

Tamoxifen

Mote: TCA = tricyclic antidepressant, 55R| = selective serotonin reuptake inhibitor, HMG-CoA = hydroxymethylglutaryl - coenzyme A.
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NEW BELGIAN RECOMMENDATIONS FOR THE USE OF
STATINES

From:http://www.inami.fgov.be/drug/fr/drugs/recommendation/pdf/recommandations_st
atines.pdf

SERVICE PUBLIC FEDERAL SECURITE SOCIALE

Recommandations concernant I'usage et la prescription des statines:

Les médicaments suivants sont concernés:

- Simvastatine : 20 & 40 mg p.j., éventuellement augmenter jusqu’'a 80 mg p.j. en 1 prise.
- Pravastatine : 10 & 20 mg p.j., éventuellement augmenter jusqu’'a 40 mg p.j. en 1 prise.
- Atorvastatine : 10 mg p.j., éventuellement augmenter jusqu'a 80 mqg p.j. en 1 prise.

- Rosuvastatine : 5 & 10 mg p.j., éventuellement augmenter jusqu’a 20 mg p.j. en 1 prise.

- Fluvastatine : 40 mg p.j., éventuellement augmenter jusqu'a 80 mg p.j. en 2 prises (ou en 1 prise pour la libération
prolongée).

. La_prévention primaire concerne les sujets n'ayant pas présenté d'événement cardiovasculaire. Chez ces sujets,
l'instauration d’'un traitement par statine doit &tre guidé par la présence d'une hypercholestérolémie primaire avec un taux
de cholestérol sérigue total > ou = & 190 mg/dl ou d'un cholestérol LDL > ou = & 115 mg/dl, mesurés a jeun, & au moins
deux reprises avec 1 & 8 semaines d'intervalle, en état stable, sous régime approprié et par la présence d’'un risque
cardiovasculaire dont le niveau est égal ou supérieur &4 5 % a 10 ans. Ce risque est calculé sur base du modéle SCORE
adapté & la situation belge en tenant compte de 'age, du sexe, du taux de cholestérol sérique, de la pression artérielle
systolique et du tabagisme.

Pour débuter le traitement, il est recommandé de prescrire soit la simvastatine, soit la pravastatine. En cas de non-
atleinte des obijectifs thérapeutiques (taux de cholestérol sérique total < & 190 mg/dl ou cholestérol LDL < & 115 mg/dl)
au terme d'une période de traitement d'au moins 3 mois avec une dose optimale, la prescription d'une autre statine ou
d’'une association médicamenteuse peut étre prise en considération.

2. La prevention secondaire concemne les patients avec une maladie cardiovasculaire avérée. Chez ces patients, il est

recommandé d’instaurer un traitement par statine sur base d'une hypercholestérolémie primaire avec un taux de
cholestérol sérique total > ou = a 175 mg/dl ou d'un cholestérol LDL > ou = a 100 mg/dl, mesurés a jeun, & au moins deux
reprises avec 1 a 8 semaines d'intervalle, en état stable, sous régime approprié et de la présence d'au moins une atteinte
artérielle:

2.1. soit coronaire : infarctus, angor, syndrome coronarien aigu, pontage aorto-coronaire, angioplastie coronaire ;
2.2. soit cérébrale : accident vasculaire cérébral thrombotique, accident ischémique transitoire ;
2.3. soit périphérique : claudication intermittente.

Pour débuter le traitement, il est recommandé de prescrire soit la simvastatine, soit la pravastatine. En cas de non-
atteinte des objectifs thérapeutiques (taux de cholestérol sérique total < & 175 mg/dl ou cholestérol LDL < & 100 mg/dl) au
terme d'une période de traitement d'au moins 3 mois avec une dose optimale, la prescription d'une autre statine ou
d’'une association médicamenteuse peut étre prise en considération. Chez les patients dont le taux de cholestérol total est
> 290 mg/dl ou dont le cholestérol LDL est > 165 mg/dl, l'atorvastatine ou la rosuvastatine peut, si nécessaire, étre
utilisée pour débuter le traitement.

. Le diabéte: chez les patients en prévention cardiovasculaire primaire (absence d'événement cardiovasculaire) mais
présentant soit un diabéte type 2 si le patient est agé de plus de 40 ans, soit un diabéte type 1 avec micro-albuminurie,
l'instauration d'un traitement par statine est recommandé en présence d'une hypercholestérolémie avec un taux de
cholestérol sérique total > ou = a 175 mg/dl ou d'un cholestérol LDL > ou = & 100 mg/dl, mesurés & jeun, & au moins
deux reprises avec 1 & 8 semaines d'intervalle, en état stable, sous régime approprié.

Pour débuter le traitement, il est recommandé de prescrire soit la simvastatine, soit la pravastatine. En cas de non-
atteinte des objectifs thérapeutiques (taux de cholestérol sérique total < a 175 mg/dl ou cholestérol LDL < & 100 mg/dl) au
terme d'une période de traitement d'au moins 3 mois avec une dose optimale, la prescription d'une autre statine ou
d’'une association médicamenteuse peut étre prise en considération. Chez les patients dont le taux de cholestérol total est
> 290 mg/dl ou dont le cholestérol LDL est > 165 mg/dl, l'atorvastatine ou la rosuvastatine peut, si nécessaire, étre
utilisée pour débuter le traitement.
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Critéres figurant dans les recommandations :

Elements a conserver dans le dossier :

Hypercholestérolémie primaire

1.1. Présence d'un cholestérol sérique total > ou = a 190 mg/dl, ou | Protocoles (datés) des deux biologies, émanant de
d’'un LDL-cholestérol > ou = a 115 mg/dl, mesurés a jeun, a au | laboratoires de biologie clinique.
moins deux reprises avec 1 & 8 semaines d'intervalle, en état
stable, sous régime approprié.
1.2, Presence d'un cholesiérol sérique total > ou = a 175 mg/dl, ou | Protocoles (datés) des deux biologies, émanant de
d’'un LDL-cholestérol > ou = a 100 mg/dl, mesurés a jeun, a au | laboratoires de biologie clinique.
moins deux reprises avec 1 & 8 semaines d'intervalle, en état
stable, sous régime approprié.
2. Calcul du risque cardiovasculaire absolu individuel
2.1. >0U=2ab5%a10 ans ((Rev Med Liege 2005 ; 60 : 3: 163- | Mention du résultat du calcul et des différents éléments qui
172)) en tenant compte de I'dge, du sexe, ont été pris en compte pour son établissement, ainsi que
mention de la date, ou de la période, a laquelle se rapporte ce
calcul.

22. Du taux de cholestérol sérique, S'il s’agit d'une biologie autre que celles figurant au point 1.1. :
Protocole (daté) émanant d'un laboratoire de biologie clinique.

2.3. De la pression artérielle systolique, Mention de la valeur (datée) effectivement mesurée et du
traitement anti-hypertensif éventuel.

2.4, Du tabagisme. Mention : fumeur, non fumeur, ancien fumeur.

3. Diabéte sucré Mention du type de diabéte et de son ancienneté, avec
confirmation du diagnostic par une ou des biologies
démonstratives, et/ou par un ou des protocoles médicaux.
Mention de la présence de microalbuminurie pour le diabéte
de type 1.

4. Antécédent d’au moins une atteinte artérielle dument

documentée par un examen technique complémentaire

4.1. Soit coronaire :

4.1.1. | Infarctus, angor, syndrome coronarien aigu, Mention de I'événement et de la date de sa survenue, avec
confirmation du diagnostic par un ou des protocoles
médicaux.

4.1.2. | Pontage aorto-coronaire, angioplastie coronaire. Mention de l'intervention et de la date de sa réalisation, avec
confirmation de [lintervention par un ou des protocoles
médicaux.

4.2. Soit cérébrale :

4.2.1. | Accident vasculaire cérébral thrombotique, Mention et description clinique de [laccident et de ses
séquelles éventuelles, ainsi que de la date de sa survenue.

4.2.2. | Accident ischémique transitoire. Mention et description clinique de I'accident et de la date de
sa survenue.

4.3. Soit périphérique :

4.3.1. | Claudication intermittente. Mention de la ou des localisation(s) de l'ariériopathie des
membres inférieurs, du ou des gradients bras/cuisse, avec
confirmation du diagnostic par le protocole d'une imagerie
médicale démonstrative ou d'un examen Doppler.

From:http://www.inami.fgov.be/drug/nl/drugs/recommendation/pdf/recommandations_statines.p

df

Aanbevelingen over het gebruik en het voorschrijven van statines:

De betrokken statines zijn:

- Simvastatine : 20 a 40 mg p.d., indien nodig opdrijven tot 80 mg p.d in 1 gift.

- Pravastatine : 10 2 20 mg p.d., indien nodig opdrijven tot 40 mg p.d in 1 gift.

- Atorvastatine : 10 mg p.d., indien nodig opdrijven tot 80 mg p.d in 1 gift.

- Rosuvastatine : 5 a 10 mg p;d., indien nodig opdrijven tot 20 mg p.d in 1 gift.

- Fluvastatine : 40 mg p.d., indien nodig opdrijven tot 80 mg p.d in 2 giften (of in 1 gift voor vertraagde vrijstelling).

1. De primaire preventie betreft patiénten die nog geen cardiovasculair event hebben doorgemaakt. Bij hen dient de start

van een statinebehandeling gebaseerd te zijn op de aanwezigheid van een primaire hypercholesterclemie met een totaal
cholesterol > of = 190 mg/dl of een LDL-cholesterol > of = 115 mg/dl, nuchter gemeten tijdens minsiens twee afnames
met 1 tot 8 weken tussentijd, in een stabiele toestand, onder een aangepast dieet en op een cardiovasculair risico hoger
dan 5 % op 10 jaar. Dit risico wordt berekend op basis van het SCORE model aangepast aan de Belgische situatie
rekening houdend met de leeftijd, het geslacht, het totale cholesterolniveau, de systolische arteriéle druk, tabagisme.

Er wordt aanbevolen de behandeling te starten met simvastatine of pravastatine. Indien de streefwaarde (totaal
cholesterol < 190 mg/dl of LDL-cholesterol < 115 mg/dl) niet wordt bereikt na tenminste 3 maanden met de optimale
dosering, kan een andere statine of een combinatie van verschillende geneesmiddelen worden voorgeschreven.
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2. De secundaire preventie betreft pati&nten met een bewezen cardiovasculaire aandoening. Bij hen dient de start van

een statinebehandeling gebaseerd te zijn op de aanwezigheid van een primaire hypercholesterolemie met een totaal
cholesterol > of = 175 mg/dl of een LDL-cholesterol > of = 100 mg/dl, nuchter gemeten tijdens minstens twee afnames
met 1 tot 8 weken tussentijd, in een stabiele toestand, onder een aangepast dieet en op de aanwezigheid van minstens
een arteriéle aandoening:

2.1. ofwel coronair : infarct, angor, acuut coronair syndroom, aorto-coronaire bypass, coronaire angioplastie;

2.2. ofwel cerebraal : cerebrovasculair trombotisch accident, transitoir ischemisch accident;

2.3. ofwel perifeer: claudicatio intermittens.

Er wordt aanbevolen de behandeling te starten met simvastatine of pravastatine. Indien de streefwaarde (totaal
cholesterol < 175 mg/dl of LDL-cholesterol < 100 mg/dl) niet wordt bereikt na tenminste 3 maanden met de optimale
dosering, kan een andere statine of een combinatie van verschillende geneesmiddelen worden voorgeschreven. Bij
patiénten met een totaal cholesterol > 290 mg/dl of een LDL cholesterol > 165 mg/dl kan, indien nodig, overwogen
worden om de behandeling op te starten met atorvastatine of rosuvastatine.

3. Diabetes: bij pati&nten in primaire cardiovasculaire preventie (afwezigheid van een cardiovasculair event) maar die ofwel
een type 2 diabetes hebben aan een leeftijd van meer dan 40 jaar ofwel een type 1 diabetes met microalbuminurie dient
de start van een statinebehandeling gebaseerd te zijn op de aanwezigheid van een hypercholesterolemie met een totaal
cholesterol > of = 175 mg/dl of een LDL-cholesterol > of = 100 mg/dl, nuchter gemeten tijdens minstens twee afnames
met 1 tot 8 weken tussentijd, in een stabiele toestand, onder een aangepast dieet.

Er wordt aanbevolen de behandeling te starten met simvastatine of pravastatine. Indien de streefwaarde (totaal
cholesterol < 175 mg/dl of LDL-cholesterol < 100 mg/dl) niet wordt bereikt na tenminste 3 maanden met de optimale
dosering, kan een andere statine of een combinatie van verschillende geneesmiddelen worden voorgeschreven. Bij
patiénten met een totaal cholesterol > 290 mg/dl of een LDL cholesterol > 165 mg/dl kan, indien nodig, overwogen
worden om de behandeling op te starten met atorvastatine of rosuvastatine.

Criterium dat voorkomt in de aanbevelingen: Elementen die in het dossier moeten worden bewaard:
1. Primaire hypercholesterolemie
1.1, Aanwezigheid van een totaal serumcholesterol > of = 190 | (Gedateerde) protocollen van de twee biologische testen door
mg/dl, of van een LDL-cholesterol > of = 115 mag/dl, in een | laboratoria voor klinische biologie.
nuchtere toestand en ten minste tweemaal gemeten, met een
tussentijd van 1 tot 8 weken, in een stabiele toestand en met
een aangepast dieet.
1.2. Aanwezigheid van een totaal serumcholesterol > of = 175 | (Gedateerde) protocollen van de twee biologische testen door
mg/dl, of van een LDL-cholesteral > of = 100 mg/dl, in een | laborataria voor klinische biologie.
nuchtere toestand en ten minste tweemaal gemeten, met een
tussentijd van 1 tot 8 weken, in een stabiele toestand en met
een aangepast dieet.
2. Berekening van het individueel absocluut cardiovasculair
risico
2.1. > of = 5% op 10 jaar (Rev Med Liege 2005 ; 60 : 3: 163-172) ) | Vermelding van het berekeningsresultaat en van de
rekening houdende met de leeftijd, het geslacht, verschillende elementen die voor de vaststeling ervan in
aanmerking zijn genomen, alsook vermelding van de datum of
het tijdvak waarop die berekening betrekking heeft.

2.2, Het serumcholesterol-gehalte, Als het om een andere biologische test gaat dan die vermeld
in punt 1.1.: (Gedateerd) protocol van een laboratorium voor
klinische biologie.

2.3. De arteriéle systolische druk, Vermelding van de (gedateerde) effectief gemeten waarde en
van de eventuele behandeling met antihypertensiva.

2.4. Tabaksgebruik. Vermelding : roker, niet roker, ex-roker.

3. Diabetes mellitus Vermelding van het type diabetes, het aantal jaren dat men
aan diabetes lijdt, met bevestiging van de diagnose door een
of meer afdoende bioclogische testen enfof een of meer
medische protocollen.

Vermelding van de aanwezigheid van microalbuminurie indien
type 1 diabetes.

4. Antecedent van ten minste éen arteriéle aandoening,

behootlijk  gedocumenteerd door een bijkomend
technisch onderzoek

4.1. Ofwel coronair :

4.1.1. | Infarct, angor, acuut coronair syndroam, Vermelding van het voorval en datum van het voorval, met
bevestiging van de diagnose door een of meer medische
protocollen.

4.1.2. | Overbrugging tussen de aorta en de kransslagaders, | Vermelding van de ingreep en datum van de uitvoering ervan,

coronaire angioplastiek. met bevestiging van de ingreep door een of meer medische
protocollen.

4.2. Ofwel cerebraal:

4.2.1. | Cerebrovasculair trombotisch accident, Vermelding en klinische beschrijving van het accident en van
de eventuele gevolgen ervan, alsook de datum van het
accident.

4.2.2. | Transitoir ischemisch accident. Vermelding en klinische beschrijving van het accident en
datum van het accident.

4.3. Ofwel perifeer:

4.3.1. | Claudicatio intermittens. Vermelding van de lokalisatie(s) van de arteriopathie van de

onderste ledematen, van de gradiént(en) arm/dij, met
bevestiging van de diagnose door het protocol van een
afdoende medische beeldvorming of een doppleronderzoek.
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