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B-Vitamine und Homocystein

B-Vitamine (insbes. Folat, B6, B12 sind essentiell für die 
Synthese und den Metabolismus von Methionin zu Homo-
cystein und Cystein. 

Homocysteine free radicals TF
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ThrombocytesHomocystein-Serumspiegel :
- Angeborene Defekte
- Mangel an Folsäure / Vit. B12 / Vit. B6
- Niereninsuffizienz
- Medikamenten-NW (z.B. Methotrexat, Diuretika)



Metaanalyse I

72 Studien Mutation MTHFR Gen (n = 16.859)
20 Studien prospektiv (n = 3.830)

Odds ratio bez. 5 µmol/l Seum-Homocysteinanstieg

Genetik            KHK          1,42  (1,11 – 1,84)
Prospektiv       KHK           1,32  (1,19 – 1,45)
Genetik            TVT/LE      1,60  (1,15 – 2,22)
Genetik            Stroke 1,65  (0,66 – 4,13)
Prospektiv       Stroke 1,59  (1,29 – 1,96)

Wald DS et al. Homocysteine and cardiovascular disease: evidence on causality from a meta-analysis.
BMJ 2002;325:1202-6



Metaanalyse II

30 prosp. + retrospektive Studien
KHK     n = 5.073
Stroke n = 1.113

Homecysteinspiegel ↓ 25 %

RR ↓ KHK      11 %      0,89 (0,83 – 0,96)
Stroke 19 %      0,81 (0,69 – 0,95)

The Homocysteine Studyies Collaboration – Homocysteine and risk ofcoronary heart disease and stroke. 
A meta-analysis. JAMA 2002;288:2015-22





VISP
Vitamin Intervention for Stroke Prevention

n = 3.680, mittl. Alter 66 ± 11 a
63 % Männer
79 % Weisse, 15 % Farbige, 6 % andere

Prim. EP: Stroke
Sek. EP: KHK, Tod
Follow-up 2 a

HD: 25 mg pyridoxine, 0,4 mg cobalamine + 2,5 
mg folic-acid

ND: 200 µg pyridoxine, 6µg cobalamine + 20 µg 
folic-acid
Toole JF et al. Lowering homocysteine in patients with ischemic stroke to prevent recurrent stroke, myocardial infarction,
and death. The Vitamin Intervention for Stroke Prevention (VISP) randomized controlled trial. JAMA 2004;291:565-75 



VISP – Basic characteristics I

Toole JF et al. Lowering homocysteine in patients with ischemic stroke to prevent recurrent stroke, myocardial infarction,
and death. The Vitamin Intervention for Stroke Prevention (VISP) randomized controlled trial. JAMA 2004;291:565-75 



VISP – Basic characteristics II

Toole JF et al. Lowering homocysteine in patients with ischemic stroke to prevent recurrent stroke, myocardial infarction,
and death. The Vitamin Intervention for Stroke Prevention (VISP) randomized controlled trial. JAMA 2004;291:565-75 



VISP - Vitaminspiegel

Toole JF et al. Lowering homocysteine in patients with ischemic stroke to prevent recurrent stroke, myocardial infarction,
and death. The Vitamin Intervention for Stroke Prevention (VISP) randomized controlled trial. JAMA 2004;291:565-75 



VISP – Endpunkte I

Toole JF et al. Lowering homocysteine in patients with ischemic stroke to prevent recurrent stroke, myocardial infarction,
and death. The Vitamin Intervention for Stroke Prevention (VISP) randomized controlled trial. JAMA 2004;291:565-75 



VISP – Endpunkte II

Toole JF et al. Lowering homocysteine in patients with ischemic stroke to prevent recurrent stroke, myocardial infarction,
and death. The Vitamin Intervention for Stroke Prevention (VISP) randomized controlled trial. JAMA 2004;291:565-75 



VISP – Schlaganfallrisiko
Wahrscheinlichkeit Stroke in Korrelation zum anfänglichen Homocysteinspiegel und Behandlungsgruppe

Toole JF et al. Lowering homocysteine in patients with ischemic stroke to prevent recurrent stroke, myocardial infarction,
and death. The Vitamin Intervention for Stroke Prevention (VISP) randomized controlled trial. JAMA 2004;291:565-75 

↓ 3 µml/l HC level RR ↓ Stroke 10 % (p = 0,05), KHK 26 %
(p < 0,001) und Tod 10 % (p = 0,001)

↓ 3 µml/l HC level RR ↓ Stroke 2 %, KHK 7 %
und Tod 7 % (alle n.s.)



VISP - Kommentar

• Statistische Power ?
• Geringe Ereignisrate in beiden Gruppen
• Laufzeit zu kurz
• Geringe Homocysteinspiegel-Senkung

Nahrungssupplementierung in den USA
• Vitamin B12-Gabe in der HD-Gruppe zu 

niedrig und in der LD-Gruppe zu hoch

Hankey GJ, Eikelboom JW. Folic acid-based multivitamin therapy to prevent stroke. The jury is still out. Stroke
2004;35:1995-8



Homocystein
and In-Stent restenosis

De Luca G et al. Homocysteine ans ist effects on in-stent restenosis. Circulation 2005;112:e307-11



HOPE 2
Heart Outcomes Prevention Evaluation 2

5.522 Patienten       Alter > 55 a (69 ± 7)
Männer 71 %           Rasse k.A.
Follow-up 5 a
Drug Adherence  96,5 90,8 % (Verum)

96,0 88,5 % (Placebo)

2,5 mg  Folsäure
50 mg Vitamin B6                 vs. Placebo
1 mg Vitamin B12

The Heart Outcomes Prevention Evaluation (HOPE) 2 investigators. Homocysteine lowering with folic
Acid and B vitamins in vascular disease. N Engl J Med 2006;354:1567-77



HOPE 2 – Basic characteristics

The Heart Outcomes Prevention Evaluation (HOPE) 2 investigators. Homocysteine lowering with folic
Acid and B vitamins in vascular disease. N Engl J Med 2006;354:1567-77



HOPE 2 – Basis characteristics II

The Heart Outcomes Prevention Evaluation (HOPE) 2 investigators. Homocysteine lowering with folic
Acid and B vitamins in vascular disease. N Engl J Med 2006;354:1567-77



HOPE 2 – Basic characteristics III

The Heart Outcomes Prevention Evaluation (HOPE) 2 investigators. Homocysteine lowering with folic
Acid and B vitamins in vascular disease. N Engl J Med 2006;354:1567-77



HOPE 2 - Vitaminspiegel

The Heart Outcomes Prevention Evaluation (HOPE) 2 investigators. Homocysteine lowering with folic
Acid and B vitamins in vascular disease. N Engl J Med 2006;354:1567-77



HOPE 2 – Primärer EP kombiniert

The Heart Outcomes Prevention Evaluation (HOPE) 2 investigators. Homocysteine lowering with folic
Acid and B vitamins in vascular disease. N Engl J Med 2006;354:1567-77



HOPE 2 – Primäre EP

The Heart Outcomes Prevention Evaluation (HOPE) 2 investigators. Homocysteine lowering with folic
Acid and B vitamins in vascular disease. N Engl J Med 2006;354:1567-77



HOPE 2 – EP Stroke

Quinlivan EP, Gergory III, JE. Homocysteine, B vitamins, and cardiovascular disease. Letter. 
N Engl J Med 2006;355:205-11



HOPE 2 – Sekundäre EP

The Heart Outcomes Prevention Evaluation (HOPE) 2 investigators. Homocysteine lowering with folic
Acid and B vitamins in vascular disease. N Engl J Med 2006;354:1567-77



HOPE 2 – Subgruppen I

The Heart Outcomes Prevention Evaluation (HOPE) 2 investigators. Homocysteine lowering with folic
Acid and B vitamins in vascular disease. N Engl J Med 2006;354:1567-77



HOPE 2 – Subgruppen 2

The Heart Outcomes Prevention Evaluation (HOPE) 2 investigators. Homocysteine lowering with folic
Acid and B vitamins in vascular disease. N Engl J Med 2006;354:1567-77



NORVIT
NORwegian VITamin Trial

n = 3.749 Post-Myokardinfarkt
Männer 74 %
Mittl. Alter 63 ± 12 a
Follow-up 40 Monate

4 Gruppen
1. 0,8 mg Folsäure, 0,4 mg Vit. B12, Vit. 40 mg B6
2. 0,8 mg Folsäure, Vit. 0,4 mg B12
3. 40 mg Vit. B6
4. Placebo

Bonaa KH et al. – Homocysteine lowering and cardiovascular events after acute myocardial
infarction. N Engl J Med 2006;354:1578-88



NORVIT – Basic characteristics I

Bonaa KH et al. – Homocysteine lowering and cardiovascular events after acute myocardial
infarction. N Engl J Med 2006;354:1578-88



NORVIT – Basic characteristics II

Bonaa KH et al. – Homocysteine lowering and cardiovascular events after acute myocardial
infarction. N Engl J Med 2006;354:1578-88



NORVIT - Vitaminspiegel

Bonaa KH et al. – Homocysteine lowering and cardiovascular events after acute myocardial
infarction. N Engl J Med 2006;354:1578-88



NORVIT - Outcome

Bonaa KH et al. – Homocysteine lowering and cardiovascular events after acute myocardial
infarction. N Engl J Med 2006;354:1578-88



NORVIT - Subgroups

Bonaa KH et al. – Homocysteine lowering and cardiovascular events after acute myocardial
infarction. N Engl J Med 2006;354:1578-88



Homocystein und Demenz I

276 Patienten, mittl. Alter 73 Jahre, 65 % Frauen
Follow-up 2 Jahre

Folsäure        1.000 µg
Vitamin B12     500 µg
Vitamin B6         10 mg

Kognitive Teste zeigten nach 1 und 2 Jahren 
keinen Unterschied

McMahon JA et al. – A controlld trial of homocysteine lowering and cognitive performance. 
N Engl J Med 2006;354,2764-72



Homocystein und Demenz II

McMahon JA et al. – A controlld trial of homocysteine lowering and cognitive performance. 
N Engl J Med 2006;354,2764-72



Homocystein und Demenz III

McMahon JA et al. – A controlld trial of homocysteine lowering and cognitive performance. 
N Engl J Med 2006;354,2764-72



Homocystein und Demenz IV

McMahon JA et al. – A controlld trial of homocysteine lowering and cognitive performance. 
N Engl J Med 2006;354,2764-72



Cockrane Library

• No evidence of benefit from vitamin B6 
supplementation on mood or cognition of 
older people with normal vitamin B6 status 
or with vitamin B6 deficiency. (1)

• No evidence that folic acid with or without 
vitamin B12 improves cognitive function of 
elderly healthy people or people with 
dementia. (2)

1. Malouf R, Grimley Evans J. Vitamin B6 for cognition. The Cochrane Database of Systematic Reviews 2006 Issue 3
2. Malouf R, Grimley Evans J,  Areosa Sastre A.Folic acid with or without vitamin B12 for cognition and dementia. 

The Cochrane Database of Systematic Reviews 2006 Issue 3 



Take Home Message

• Homocystein-These als eigenständiger 
Risikofaktor zunehmend strittig 

• Eine routinehafte Vitaminsubstitution kann 
nicht empfohlen werden

• Effekte auf Kognition nicht belegt
• Der Anteil älterer und hochaltriger 

Patienten in den Studien gering bis nicht 
vorhanden

• Daten für Patienten > 80 a nicht existent



E-Mail: gogol@krankenhaus-lindenbrunn.de
Web: www.krankenhaus-lindenbrunn.de
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