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Abstract 

BACKGROUND:  

Oral fumarate (BG00012) might have dual anti-inflammatory and neuroprotective effects. Our aim was to 
assess the efficacy and safety of BG00012 in patients with relapsing-remitting multiple sclerosis. 

METHODS:  

257 patients, aged 18-55 years, with relapsing-remitting multiple sclerosis were randomly assigned to 
receive 120 mg once daily (n=64), 120 mg three times daily (n=64), or 240 mg three times daily (n=64) 
BG00012, or placebo (n=65) for 24 weeks. During an extension period of 24 weeks for safety 
assessment, patients treated with placebo received BG00012 240 mg three times daily. The primary 
endpoint was total number of new gadolinium enhancing (GdE) lesions on brain MRI scans at weeks 12, 
16, 20, and 24. Additional endpoints included cumulative number of new GdE lesions (weeks 4-24), new 
or enlarging T2-hyperintense lesions, new T1-hypointense lesions at week 24, and annualised relapse 
rate. Analysis was done on the efficacy-evaluable population. Safety and tolerability were also assessed. 
This study is registered with ClinicalTrials.gov, number NCT00168701. 

FINDINGS:  

http://www.ncbi.nlm.nih.gov/pubmed/18970976?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kappos%20L%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gold%20R%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Miller%20DH%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Macmanus%20DG%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Havrdova%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Limmroth%20V%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Polman%20CH%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schmierer%20K%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yousry%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Yang%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eraksoy%20M%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Meluzinova%20E%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rektor%20I%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Dawson%20KT%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sandrock%20AW%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=O'Neill%20GN%5BAuthor%5D&cauthor=true&cauthor_uid=18970976
http://www.ncbi.nlm.nih.gov/pubmed/?term=BG-12%20Phase%20IIb%20Study%20Investigators%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/?term=BG-12%20Phase%20IIb%20Study%20Investigators%5BCorporate%20Author%5D
http://www.ncbi.nlm.nih.gov/pubmed/18970976?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ambler%20Z
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ehler%20E
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kopal%20A
http://www.ncbi.nlm.nih.gov/pubmed/?term=Novotna%20A
http://www.ncbi.nlm.nih.gov/pubmed/?term=Havrdov%C3%A1%20E
http://www.ncbi.nlm.nih.gov/pubmed/?term=Horakova%20D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Meluzinova%20E
http://www.ncbi.nlm.nih.gov/pubmed/?term=Krysl%20D
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pikova%20J
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rektor%20I
http://www.ncbi.nlm.nih.gov/pubmed/?term=Talab%20R
http://www.ncbi.nlm.nih.gov/pubmed/?term=Gold%20R
http://www.ncbi.nlm.nih.gov/pubmed/?term=Linker%20R
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schilling%20S
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hartung%20HP
http://www.ncbi.nlm.nih.gov/pubmed/?term=Keiseier%20B
http://www.ncbi.nlm.nih.gov/pubmed/?term=Schimrigk%20S
http://www.ncbi.nlm.nih.gov/pubmed/?term=Haghikia%20A
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hellwig%20K
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hellwig%20K
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cs%C3%A9nyi%20A
http://www.ncbi.nlm.nih.gov/pubmed/?term=Rum%20G
http://www.ncbi.nlm.nih.gov/pubmed/?term=Csiba%20L
http://www.ncbi.nlm.nih.gov/pubmed/?term=Cs%C3%A9p%C3%A9ny%20T
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lengyel%20A
http://www.ncbi.nlm.nih.gov/pubmed/?term=Jakab%20G
http://www.ncbi.nlm.nih.gov/pubmed/?term=Mayer%20I
http://www.ncbi.nlm.nih.gov/pubmed/?term=Szabo%20B
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hintzen%20RQ
http://www.ncbi.nlm.nih.gov/pubmed/?term=Siepman%20T
http://www.ncbi.nlm.nih.gov/pubmed/?term=Siepman%20T
http://www.ncbi.nlm.nih.gov/pubmed/?term=Polman%20C
http://www.ncbi.nlm.nih.gov/pubmed/?term=Nielsen%20JM
http://www.ncbi.nlm.nih.gov/pubmed/?term=Drozdowski%20W
http://www.ncbi.nlm.nih.gov/pubmed/?term=Pogorzelski%20R
http://www.ncbi.nlm.nih.gov/pubmed/?term=Fryze%20W
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kochanowicz%20J
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zimnoch%20R
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kwiecinski%20H
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maciejek%20Z
http://www.ncbi.nlm.nih.gov/pubmed/?term=Selmaj%20K
http://www.ncbi.nlm.nih.gov/pubmed/?term=Szczudlik%20A
http://www.ncbi.nlm.nih.gov/pubmed/?term=Wajgt%20A
http://www.ncbi.nlm.nih.gov/pubmed/?term=Maciejowski%20M
http://www.ncbi.nlm.nih.gov/pubmed/?term=Belova%20AN
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sokolov%20A
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sokolova%20I
http://www.ncbi.nlm.nih.gov/pubmed/?term=Boiko%20AN
http://www.ncbi.nlm.nih.gov/pubmed/?term=Elchaninov%20AP
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kozlov%20VA
http://www.ncbi.nlm.nih.gov/pubmed/?term=Odinak%20MM
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shvarkov%20SB
http://www.ncbi.nlm.nih.gov/pubmed/?term=Skoromets%20AA
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stolyarov%20ID
http://www.ncbi.nlm.nih.gov/pubmed/?term=Stolyarov%20ID
http://www.ncbi.nlm.nih.gov/pubmed/?term=Vorobieva%20OV
http://www.ncbi.nlm.nih.gov/pubmed/?term=Zavalishin%20IA
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hillert%20J
http://www.ncbi.nlm.nih.gov/pubmed/?term=Akesson-Lindstr%C3%B6m%20E
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karrenbauer%20V
http://www.ncbi.nlm.nih.gov/pubmed/?term=Lycke%20J
http://www.ncbi.nlm.nih.gov/pubmed/?term=Olsson%20T
http://www.ncbi.nlm.nih.gov/pubmed/?term=Brundin%20L
http://www.ncbi.nlm.nih.gov/pubmed/?term=Piehl%20F
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kappos%20L
http://www.ncbi.nlm.nih.gov/pubmed/?term=Achtnichts%20L
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kuhle%20J
http://www.ncbi.nlm.nih.gov/pubmed/?term=Eraksoy%20M
http://www.ncbi.nlm.nih.gov/pubmed/?term=Karabudak%20R
http://www.ncbi.nlm.nih.gov/pubmed/?term=Siva%20A
http://www.ncbi.nlm.nih.gov/pubmed/?term=Altintas%20A
http://www.ncbi.nlm.nih.gov/pubmed/?term=Saip%20S
http://www.ncbi.nlm.nih.gov/pubmed/?term=Giovannoni%20G
http://www.ncbi.nlm.nih.gov/pubmed/?term=Farrell%20R
http://www.ncbi.nlm.nih.gov/pubmed/?term=Hawkins%20C
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharief%20M
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sharrack%20B
http://www.ncbi.nlm.nih.gov/pubmed/?term=Suliman%20O
http://www.ncbi.nlm.nih.gov/pubmed/?term=Kemp%20J
http://www.ncbi.nlm.nih.gov/pubmed/18970976?dopt=Abstract
http://clinicaltrials.gov/show/NCT00168701


Treatment with BG00012 240 mg three times daily reduced by 69% the mean total number of new GdE 
lesions from week 12 to 24 compared with placebo (1.4 vs 4.5, p<0.0001). It also reduced number of new 
or enlarging T2-hyperintense (p=0.0006) and new T1-hypointense (p=0.014) lesions compared with 
placebo. BG00012 reduced annualised relapse rate by 32% (0.44 vs 0.65 for placebo; p=0.272). Adverse 
events more common in patients given BG00012 than in those given placebo included abdominal pain, 
flushing, and hot flush. Dose-related adverse events in patients on BG00012 were headache, fatigue, and 
feeling hot. 

INTERPRETATION:  

The anti-inflammatory effects and favourable safety profile of BG00012 warrant further long-term phase III 
studies in large patient groups. 
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