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BackgroundBackground

ManyMany studies have studies have shownshown thatthat plasma plasma homocysteinehomocysteine is ais a
strongstrong and independent risk and independent risk factorfactor for for myocardial myocardial 
infarctioninfarction and strokeand stroke

Low dietary intakes ofLow dietary intakes of vitamin Bvitamin B--6 have 6 have beenbeen
associated with increasedassociated with increased riskrisk

Homocysteine can easilyHomocysteine can easily bebe loweredlowered byby
treatment with folic acidtreatment with folic acid, , butbut
it is notit is not known whether lowering of homocysteineknown whether lowering of homocysteine
lowers thelowers the riskrisk of myocardial infarctionof myocardial infarction
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StudyStudy hypotheseshypotheses

Treatment withTreatment with folicfolic acidacid willwill lowerlower thethe
incidenceincidence ofof MI and stroke by 20 MI and stroke by 20 percentpercent

Treatment withTreatment with vitamin Bvitamin B--66 will lower the will lower the 
incidence ofincidence of MI and stroke by 20 MI and stroke by 20 percentpercent



NORVITNORVIT

RandomisedRandomised, , controlledcontrolled, double blind, , double blind, 
multicentermulticenter,, secondary preventionsecondary prevention trialtrial

DesignDesign

DurationDuration: 3.5 : 3.5 yearsyears
NoNo of patientsof patients: 3749: 3749
StudyStudy drugs:drugs:

Folic acidFolic acid 0.8 mg/0.8 mg/dayday (+ vitamin B(+ vitamin B--12 0.4 mg/12 0.4 mg/dayday))
Vitamin BVitamin B--6 40 mg/6 40 mg/dayday

FinancedFinanced byby the Norwegian Research Councilthe Norwegian Research Council andand
otherother notnot--forfor--profit institutionsprofit institutions
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InclusionInclusion
AcuteAcute myocardialmyocardial infarctioninfarction withinwithin previousprevious 7 7 daysdays
Age 30Age 30--84 84 yearsyears
InformedInformed consentconsent

EligibilityEligibility criteriacriteria

ExclusionExclusion
OngoingOngoing vitamin Bvitamin B therapytherapy
LifeLife--threatening diseasethreatening disease ((other thanother than CVD)CVD)
Expected poor complianceExpected poor compliance
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PrimaryPrimary
Nonfatal and fatal MI (Nonfatal and fatal MI (includingincluding sudden sudden deathdeath))
and nonfatal and fatal stroke (and nonfatal and fatal stroke (compositecomposite))

EndpointsEndpoints

SecondarySecondary
Individual components of the primaryIndividual components of the primary EPEP
TotalTotal deathdeath
PCI and CABGPCI and CABG
HospitalizationHospitalization due todue to unstableunstable anginaangina
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3749 3749 patientspatients randomisedrandomised intointo 4 4 groupsgroups::

GroupGroup A: A: folicfolic acidacid and vitamin Band vitamin B--66 n=937n=937
GroupGroup B: B: folicfolic acidacid n=935n=935
GroupGroup C: vitamin BC: vitamin B--6 6 n=934n=934
GroupGroup D: placeboD: placebo n=943n=943

2x2 2x2 factorialfactorial designdesign

GroupsGroups A + BA + B vsvs C + DC + D
GroupsGroups A + CA + C vsvs B + DB + D
Separate Separate effects ofeffects of A, B, and CA, B, and C
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Folic acidFolic acid
+ + vitvit B6    B6    Folic acid VitFolic acid Vit BB--6 Placebo6 Placebo

Age yrAge yr 6464 6363 6363 6363
Male %Male % 7373 7474 7373 7575
SmokerSmoker %% 4646 4343 4949 4848
HistoryHistory ofof MI %MI % 1818 1717 1616 1616
Diabetes Diabetes mellitusmellitus %% 1111 99 99 1010
HypertensionHypertension %% 3030 2727 2929 2929
Drugs at Drugs at dischargedischarge
ASAASA %% 8787 9090 9090 8888
BetaBeta--blockersblockers %% 9191 9292 9090 9191
Statins Statins %% 7979 8282 8282 8181

Baseline Baseline characteristicscharacteristics
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Plasma Plasma homocysteinehomocysteine levelslevels
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Plasma Plasma folatefolate levelslevels

Baseline 3,5 years
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PrimaryPrimary endpointsendpoints 716716
SecondarySecondary endpointsendpoints
MyocardialMyocardial infarctioninfarction 643643
StrokeStroke 9898
DeathDeath from from anyany causecause 365365
PCIPCI 10961096
CABGCABG 584584

CancerCancer 113113

No. No. ofof eventsevents during 3.5 during 3.5 yearsyears
ofof interventionintervention
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CumulativeCumulative risk risk ofof primaryprimary endpoint endpoint 
by by treatmenttreatment groupgroup
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CumulativeCumulative risk risk ofof primaryprimary endpoint endpoint 
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CumulativeCumulative risk risk ofof primaryprimary endpoint endpoint 
by by treatmenttreatment groupgroup
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Folic acidFolic acid
++ vitvit BB--6   6   Folic acid VitFolic acid Vit BB--6 Placebo6 Placebo

PrimaryPrimary endpointendpoint 81.681.6 66.966.9 70.170.1 67.267.2
MIMI 73.073.0 57.557.5 64.0 59.264.0 59.2
DeathDeath 37.537.5 28.728.7 33.433.4 31.731.7

CancerCancer 12.012.0 11.911.9 8.0     8.0     9.09.0

Rate per 1000 personRate per 1000 person--yearsyears

EventEvent ratesrates
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FolicFolic acidacid vs vs Vitamin BVitamin B--6 6 vsvs
controlcontrol11 controlcontrol22

RR 95% CI     RR 95% CI     p p RRRR 95% CI      95% CI      pp

MI and strokeMI and stroke 1.1 (0.9 1.1 (0.9 –– 1.3) 0.31.3) 0.3 1.1 (1.0 1.1 (1.0 –– 1.3) 0.091.3) 0.09
MIMI 1.1 (0.9 1.1 (0.9 –– 1.2) 0.51.2) 0.5 1.2 (1.0 1.2 (1.0 –– 1.4) 0.041.4) 0.04
DeathDeath 1.0 (0.8 1.0 (0.8 –– 1.3) 0.81.3) 0.8 1.2 (1.0 1.2 (1.0 –– 1.5) 0.111.5) 0.11
CancerCancer 1.4 (1.0 1.4 (1.0 –– 2.0) 0.082.0) 0.08 1.0 (0.7 1.0 (0.7 –– 1.4) 0.31.4) 0.3

11 GroupsGroups A+B A+B vs vs C+DC+D
22 GroupsGroups A+C A+C vs vs B+DB+D

Rate Rate ratiosratios
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Folic acidFolic acid + vitamin B+ vitamin B--66
vsvs controlcontrol11

RR 95% CI      RR 95% CI      p p 

MI and strokeMI and stroke 1.2 (1.0 1.2 (1.0 –– 1.4) 0.031.4) 0.03
MIMI 1.2 (1.0 1.2 (1.0 –– 1.4) 0.031.4) 0.03
DeathDeath 1.2 (1.0 1.2 (1.0 –– 1.5) 0.101.5) 0.10
CancerCancer 1.3 1.3 (0.8 (0.8 –– 1.9) 0.31.9) 0.3
11 Group Group A A vs vs B+C+DB+C+D

Rate Rate ratiosratios
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In NORVIT plasma In NORVIT plasma homocysteinehomocysteine levelslevels
werewere loweredlowered by 28% by 28% withwith nono reductionreduction
in risk in risk ofof MI or strokeMI or stroke

SummarySummary ofof findings findings -- III

HomocysteineHomocysteine is not ais not a causalcausal riskrisk factorfactor,,
butbut an ”an ”innocentinnocent byby--stander”stander”
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FolicFolic acidacid alonealone::
No No significantsignificant effect on effect on risk risk ofof CVD CVD 
IncreasedIncreased risk risk ofof cancer?cancer?

SummarySummary ofof findings findings -- III

Vitamin BVitamin B--66 alonealone::
NoNo significant effect onsignificant effect on riskrisk ofof CVDCVD

Folic acidFolic acid and vitamin Band vitamin B--6 in combination:6 in combination:
2121 percent increasedpercent increased riskrisk ofof MIMI
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1.1. HighHigh doses doses ofof B vitamins B vitamins shouldshould not be not be prescribedprescribed
for for secondarysecondary preventionprevention ofof cardiovascularcardiovascular diseasedisease

2.2. Folic acidFolic acid and vitamin Band vitamin B--6 in combination 6 in combination maymay
increaseincrease thethe risk risk ofof cardiovascularcardiovascular diseasedisease

3.3. FurtherFurther studies studies areare neededneeded to to findfind outout whetherwhether folicfolic
acidacid accelerates growth of accelerates growth of cancer cancer cellscells

ConclusionsConclusions –– NORVIT NORVIT 
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CumulativeCumulative risk risk ofof primaryprimary endpoint endpoint 
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